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FOREWORD. 


“After .35 years, mining inen confer.” It was with these 
words that the Evening Star of Dunedin opened its descrip- 
tion of the Dominion Mining Conference held in Dunedin 
from the 3rd to the 6th of February, 1926. 

On June 2, 1925, a meeting of gentlemen connected 
with mining was convened and attended by twenty-five per- 
sons representing such bodies as the Institute of Mining and 
Metallurgy (London), the Australasian Institute of Mining 
and Metallurgy (Melbourne), the New Zealand Coal Mine 
Owners' Association, the Otago and Southland Union of Gold 
Mine Employees, the Institute of Civil Engineers, the Dun- 
edin Stock Exchange, and the University of Otago. 

After discussion it was decided to hold a Conference of 
those engaged in and connected with the mining industry 
]ii New Zealand. By common consent Professor Park was 
elected President. 

The Executive Committee desires to express its apprecia- 
tion of the way in which the Hon. G. J. Anderson, Minister 
for Mines, has assisted the movement from its inception, by 
promising a grant to defray printing costs, also by placing 
the whole strength of the Mines Department staff behind 
it ; and lastly by acting as Patron and opening the Conference. 
The sympathetic attitude of t lie Minister has been of great 
value. 

TheO>mmittee throughout its period of work has received 
assistance from many people, and begs to thank all who 
contributed to the fund for general and entertainment 
expenses. 

The donors to this fund were the Westport Coal Co., 
Ltd., the New Zealand Coal and Oil Co., Ltd., the Jubilee 
Coal Co., Messrs Sargood and Cheeseman (Taratu Coal), 
The Kawarau Gold Mining Co., Messrs J. Loudon and Co., 
Edgar Hazlett, Esq., Jas Horn, Esq.,M.P., The Linton Coal 
Coy., Messrs John McGregor and Co., The Dunedin Stock 
Exchange, The Otago and Southland Industrial Union of 
Gold Mine Employees, the Rimu Gold Dredging Coy., Puke- 
miro Collieries, the Taupiri Coal Coy., The N.Z. Gold Mine 
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Owners' Association, Messrs Jos. and A. C. McGeorge, the 
St. Bathans Gold Mining Coy., the Waipa Rail and Coal 
Coy., Messrs W. and F. Carson, the N.Z Coal Mine Owners' 
Association, Glen Afton Collieries, Messrs A. Morris, Thos. 
A. Turnbull, J. McLelland, L. O. Beal, and F. S. Mance. 

The last Dominion Mining Conference was held in 
Dunedin in 1890, and the ready response to the invitations 
to the Conference of 1926 shows that the conception of 
the Executive Committee formed in June, 1925, has been 
fully realised. 

The President and Executive Committee have much 
pleasure in presenting this volume as a record of the 
Conference of 1926. 
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PROCEEDINGS. 

Wednesday, February 3, 1926. 

At 9.30 a.m. members of the various bodies already 
mentioned and others associated with the Mining Industry 
assembled at the Allen Hall, Otago University, Dunedin, and 
one hundred and seventeen signed the roll sheet. The total 
number was brought up by others coming later to one hun- 
dred and twenty-three. 

At 10 a.m. Professor Park, President, took the chair, and 
associated with him were the Hon. G. J. Anderson (Minister 
of Mines), Mr H. L. Tapley, M.P. (Mayor of Dunedin), Mr 
T. K. Sidey, M.P. (Chancellor of the University), Mr J. 
Horn, M.P., Mr T. W. Rhodes, M.P., Mr A. H. Kimbell 
(Under-secretary for Mines), and Mr F. S. Mance (Under- 
secretary for Mines, New South Wales). 

Professor Park (President), in his opening remarks, 
said : This is New Zealand’s second Mining Conference. The 
first was held at Dunedin thirty-five years ago in connection 
with the New Zealand and South Seas Exhibition of 1889-90. 
It was organised by the Directors and Commissioners of that 
Exhibition, and formed part and parcel of the official 
programme. Needless to say, it was a great success, and 
gave a powerful stimulus to mining throughout the whole 
Dominion. 

The present Mining Conference, which 1 am glad to 
see so largely attended, has no connection with the New 
Zealand and South Seas Exhibition of to-day. It was organ- 
ised by a number of Dunedin’s leading citizens, all of them 
gentlemen connected with the mining industry. They formed 
themselves into a strong Executive Committee for the purpose 
of making the necessary arrangements. From the first it 
was recognised that the success of the gathering would depend 
mainly on the reading and discussing of original papers. This 
at once raised the question of ways and means, and it was 
agreed to approach the Minister of Mines for help. Armed 
with estimates for printing and binding, a deputation of 
the Finance Committee met the Minister and asketl for the 
sum of £250. It did not take him long to perceive that such 
a gathering of mining men could not fail to stimulate mining, 
and I am gratified to say he had no difficulty in agreeing to 
our request. More than that, he promised that the Con- 
ference would be backed by the full strength of the Mines 
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Department. On behalf of the Executive I wish to express 
our sincere thanks to the Minister for his practical help and 
moral support, both of which count for much. 

Our thanks axe also due to Mr Kimbell (Under- Secretary 
for Mines), who from the first entered into the spirit of the 
enterprise with characteristic zeal. Not only has he con- 
tributed two useful papers, but in season and out of season, 
in all parts of New Zealand, he has urged mining men to 
attend. He has also made it possible for many of the officers 
of his department to be with us to-day. 

Our acknowledgments would not be complete without a 
reference to Professor Waters^ The germ of the conception 
to hold a Conference originated with him, and to punish him 
for his sins we made him honorary secretary. Recog- 
nising the justice of the penalty, he put his back into the 
job, and, notwithstanding that he was handicapped by a 
serious illness, he has carried out his duties with a punc- 
tilious fidelity that finds visible expression in this distin- 
guished gathering. To him and to his assistant, Mr Craw- 
ford, we wish to express our great indebtedness. 

Further acknowledgements are due to all the persons and 
Mining Companies who have given donations to cover the 
heavy charges incidental to the organising and running of 
the Conference. 

Thirty-five years is a long span in human life, and all 
but a handful of the members of the first Conference have 
passed beyond the Great Divide. It is therefore all the more 
gratifying to see Mr Beal with us this forenoon forming a 
living link between the past and present. — (Applause.) 

I have now much pleasure in asking the Hon. G. J. 
Anderson to address the meeting , and to declare the Con- 
ference open for the transaction of business. — (Applause.) 

Ron. G. J. Andehson, Minister of Mines, who was re- 
ceived with applause, complimented the Executive Committee 
upon its good work and Professor Waters upon his very bril- 
liant idea — for so it was to his mind — of holding a Mining 
Conference at this particular time. The undertaking had 
entailed a vast amount of very heavy work, and all those 
connected with the Conference deserved the greatest credit. 
(Applause). He was sure that the results of their meetings 
would be worthy of that great work, and that much good 
would be done to mining. 
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It is (added the Minister) with the deepest feelings of 
appreciation that I rise to make .a few remarks as patron of 
this Mining Conference. As the son of one of the early 
mining pioneers in the Otago Goldfields, and as one who was 
reared° on those goldfields, may I assure you that I regard it 
as a very high honour indeed to be asked to act as Patron. 
The occasion of the opening of this conference is of historical 
importance in so far as the city of Dunedin is concerned. 
As many of you are probably aware, the last Mining Con- 
ference which was held in this city took place in March, 1890, 
at which time the New Zealand and South Seas Exhibition 
was being held. On this occasion a similar, but much moT3 
ambitious, Exhibition is being held. 

Mining and Empire Prosperity. 

He continued, I am particularly pleased to see such a 
large attendance here to-day. It, to my mind, indicates 
clearly that there is still a lively interest being maintained 
in mining. The progress of this Dominion has been greatly 
indebted to mining. From time to time in years gone by and 
during times of depression the mining industry helped 
materially to keep the country buoyant. I am sufficiently 
optimistic to believe that the future will again show that 
mining may be relied upon as one of the industries which 
will keep this grand little country of ours prosperous. May 
I expiess the fervent hope that the results of this conference 
will be of a highly beneficial character. The interchange of 
ideas and the establishment of personal contact and friend- 
ship between men from all parts of the Dominion and from 
Australia, all of whom are animated by similar ideals and 
many of whom are actively engaged in mining, must have 
a beneficial influence upon this great industry. 

You will a 11 realise that mining has played a most 
important part in the development of the British Empire, and 
so long as mining continues prosperous throughout the 
Empire I for one am firmly of the opinion that its prosperity 
will endure and its progress be maintained. 

I suggest that in your deliberations and discussions you 
should at all times refrain from introducing politics in your 
remarks. As you know, this is neither the time nor place for 
politics, and I ieel sure that better results will follow if we 
carefully eliminate from our discussions matters that may 
have a political tendency. Mining is above political parties 
or issues. This conference will, I hope, place suggestions 
before me which will be of universal benefit to the community. 



■§* Mining Revival. 

"So from time to time through those 
portions ot tUe Dominion where the mining industry still 
prevails, I have noticed recently that there are indications of 
a mining revival. I have also noticed that in some cases 
great pains are being taken by men who understand their 
business to prove the mineral values of the areas held by 
them by systematic prospecting before embarking upon an 
enormous expenditure in development in the purchase of 
equipment and plant. I have come to the con- 
clusion that many of the failures in mining in the past 
have been due mainly to the fact that the persons who 
promoted companies had not prospected sufficiently and 
proved the mineral value of the land held by them. All 
those who have the mining industry and the welfare of this 
Dominion at heart know only too well that it is absolutely 
essential to prospect on systematic lines so as to prcve the 
mineral values of mining claims before inviting the public 
to subscribe large sums of money to work such claims. 

Need For Business Methods. 

Mining operations should be carried out on business lines 
like any other business; but, unlike many other businesses, 
mining is more or less speculative, and it is in all cases diffi- 
cult to estimate what the results of any venture will be. If 
a mining project proves successful, prudence demands that 
a reserve fund should be established as quickly as possible, so 
that when the mining operations for the time being do not 
pay expenses that fund may be resorted to for the purpose of 
keeping the mine going. Had such a course been adopted 
and carried out in the past, I feel sure that many of the 
mining companies which became defunct for want of capital 
to carry on might have continued working, and might even 
be in operation to-day. 

In several instances I have noticed that companies have 
been floated in New Zealand and in Australia to work mining 
claims in New Zealand without any prospecting whatever 
having been previously carried out. In some of these cai-es 
the promoters have obtained for themselves large cash con- 
siderations for properties which had not been prospected ; 
in others promoters’ shares have been allotted far in excess of 
what was reasonable. There can be only one result if such 
a method continues. If this is not discontinued those 
persons who have spent large sums of money in prospecting, 
and who' have proved their claims, will find it very difficult 
indeed to raise capital to work their claims. 
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Guardians of Public. 

The stock exchanges transacting business in the Dominion 
are interested in this question. They should be the 
guardians of the public in such speculative stocks, and they 
should, therefore, exercise very great caution before listing 
the shares of any mining company of the character I have 
indicated. They should be quite satisfied that the vendors 
who have promoted companies have not been too grasping. 
Further, they should seriously consider the question of 
making it a stringent condition not to list promoters fully 
paid-up shares until such time as the mine commences win- 
ning gold , or dividends are in sight. If this were done, I feel 
confident that the public, who are invited to find money 
from time to time for mining, would have greater confidence 
and would more readily purchase shares than has been the 
case in the past. 

I sincerely hope that, in discussing the remits, the dele- 
gates to this conference will direct their remarks to the bona 
fide development of the mining industry, and to the best 
interests of the public, who may from time to time be called 
upon to subscribe money for such a purpose. 

Cheap Power Essential. 

Another observation that I desire to make arises from 
my visits to mining districts. There is great need for cheap 
hydro-electrical power being made available by power boards 
for mining. I fed confident that with cheap power a number 
of mining ventures that had to close down operations could 
be revived again. Some of these ventures had to pay 
enormous prices for their fuel for power purposes, with the 
result that they could not successfully carry on mining. 

As most of you are aware, it is becoming increasingly 
difficult to carry on profitable mining operations owing to 
the fact that most, if not all, the easily-won gold has been 
worked. There still remains, however, lodes or reefs con- 
taining poorer values to be prospected, developed, and 
worked. To ensure financial success a large amount of money 
would require to be made available for working such reefs 
on a large scale and with cheap power. It is absolutely 
imperative, moreover, that before embarking upon such 
expenditure the very best advice from highly skilled mining 
engineers should be obtained as to whether or not the pros- 
pects are such that a mine could be opened and worked 
profitably. It is really astonishing to me at times to find 
how little is known by the claim-holders of many of the 
quartz mines which have been closed down. 
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Loans and Subsidies. 

Applications for loans and subsidies have been made to 
ine from time to time during the past few years. Arising 
out of the investigations made by the department’s board 
of officers, it has been shown that very incomplete informa- 
tion of the results obtained by prospecting and mining of 
such properties, before they were closed down, was available. 
The plans had not been kept up to date. This was a most 
important omission. Systematic sampling and assaying had 
not been carried out. In some cases it was obvious that 
those who were applying for subsidies and Joans bad not 
really grasped the most elementary essentials connected with 
their ventures. In fact, some of them had been misleading 
themselves as to the prospects of their ventures until the 
members of the board had informed them of the real position. 

Several years ago it was realised by me that the method 
of granting one or two prospectors a subsidy for prospecting 
areas of country was not satisfactory. I endeavoured to 
make arrangements wdtli a local authority to employ a reliable 
party of prospectors headed by a mining engineer with geo- 
logical experience. The department offered to pay two- 
thirds of the cost of the proposed undertaking, but, unfor- 
tunately, the local authority was not able to find the other 
one -third of the expense involved, and consequently the 
proposal was dropped. 1 am still prepared favourably to 
entertain any application that may be made by or through 
a local body or a Miners’ Association to be granted a subsidy 
for a reliable party of prospectors, headed by a mining 
engineer. When, therefore, you are deliberating upon the 
remit dealing with the matter of aiding metalliferous mining, 
may T ask you to bear these remarks in mind. 

Mines Consolidation Bill. 

1 observe that there is a remit urging that the Mining 
Act, 1908, and its amendments should be consolidated. You 
will all be pleased to hear, gentlemen, that from time to time 
during the past three or four years I have endeavoured to 
arrange for this to be done, but, unfortunately, owing to 
the pressure of other work, the matter had to be deferred. 
The Compiler of Statutes is, however, now engaged in pre- 
paring the necessary Consolidating Bill, and T hope to have 
the pleasure of introducing the same during the next session 
of Parliament. 
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Utilisation of Coal Slack. 

Another matter to which I desire to allude is the better 
utilisation of coal slack. For some time it has been 
apparent to me that large quantities of ooal slack have been 
wasted, owing to want of a market. This has resulted in 
serious loss. If such slack could be used commercially it 
would be a national asset. Realising, therefore, the import- 
ance of the matter, I arranged about a year ago to engage 
the services of a highly-qualified scientist for the purpose of 
making experiments in the manufacture of briquettes from 
samples of bituminous coal, brown coal, and lignite, from 
representative mines throughout the Dominion. As the 
result of nearly a year’s work, it has been shown conclusively 
that briquettes can be made from the several classes of ooal 
by means of a binder ; but it has yet to be demonstrated that 
briquettes can be turned out on a commercial basis. I 
understand that, up to the present time, neither in Great 
Britain nor in the United States of America is there a plant 
to treat coal by a process of low temperature carbonisation 
with satisfactory commercial results. I also understand 
that the estimated cost of the erection of a suitable plant for 
dealing with a substantial daily output would involve the 
expenditure of over £ 100, 000. I trust, however, that as 
the result of your discussion of the remit dealing with the 
utilisation of coal slack it may be possible to devise some 
practical scheme to render this waste product a commercial 
commodity. If this could be brought about, the coal 
industry would be greatly benefited. 

To “Up-grade” Coals. 

Some time ago arrangements were made by me to engage 
the services of Mr Wm. A. Bone, D.Sc., Ph.D., F.R.S., 
professor of chemical technology, of the Imperial College of 
Science and Technology, London, to investigate five samples 
of New Zealand coals, representative, respectively, of the 
coals mined at the Kaitangata colliery, Reefton No/ 4 seam, 
Taupiri Rotowaro colliery, Waipa colliery, and some lignite 
from the Mat-aura collieries. Professor Bone’s report has 
recently come to hand, and ?n it he has expressed the opinion 
that the best prospect of utilising these coals commercially 
would be — (1) as pulverised fuels for the firing of boilers or 
reverberatory furnaces ; or (2) as briquettes, after being 
crushed and briquetted with the addition of some 4 or 5 per 
cent, of pitch of other suitable binder. He considers, speak - 
ing generally, that probably a suitable process of low 
temperature carbonisation (say at 550 to 600deg. C.), when 
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such becomes commercially available, would be the best means 
of “ up-grading ’ ’ these coals; because, in addition to yielding 
satisfactory amounts of fuel oils, the residues, which would 
be free-burning and smokeless in their combustion, could 
readily be used either as pulverised fuels for steam genera- 
tion and the like or as briquetted fuels. 

Safety First. 

I tb’njr that on this important occasion I may be per- 
mitted to remark that throughout mv term of office as 
Minister of Mines I have laid it down from time to time as a 
cardinal principle to my staff that safety must come first in 
coal-mining operations; and, so long as 1 remain in office, my 
firm intention is to see that that principle is adhered to. 

“It is to be very much regretted that in earlier years 
many coal mines were opened and worked without due regard 
to the future and to that efficiency which the industry in 
the interests, of the country requires. 

The number ot fires that have occurred in coal mines 
in several parts of the Dominion during the past twenty years 
is really appalling. Many of these could have been obviated 
had scientific methods of working been adopted when the 
mines were first opened out. As a consequence, large quari- 
tilies of valuable coal have been irretrievably lost to the 
Dominion. I am pleased to say, however, that during the 
past two or three years an improvement in the method of 
working has become apparent. Coal mines should be so 
marnged and worked that the risk of accidents to workmen 
and of fires would be reduced to a minimum. 

Reduced Mining Costs Wanted. 

As you are aw^are, the coal industry is not at present in 
that flourishing condition financially which we would all 
desire. This may be attributed to several causes, some of 
which may be mentioned at this stage : Firstly, the conver- 
sion of a large number of steamers to oil burners ; secondly, 
the wider use of electricity as a power and for domestic pur- 
poses : and, thirdly, the increased cost in the market price of 
coal to the consumers. Tt seems to me that those who are en- 
trusted with the management of coal mines should consider 
whether better methods cannot be adopted so as to reduce 
mining costs, and at the same time provide a better class of 
coal for marketing purposes. One of the matters that should 
be attended to as promptly as possible is to see that the work- 
ing faces in coal mines are properly prepared, and that more 
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skill is exercised in shooting the coal. It is also important 
to keep the coal to be marketed as free from stone and other 
impurities as possible. 

Co-operative Experiments. 

Realising that the present system of employing miners 
and others in coal mines had not been working as smoothly 
as could bo desired, arrangements were made by my authority 
to work throe portions of the State collieries under co- 
operative agreements. Two of the sections so worked were 
isolated from other portions of the State collieries, but the 
third and remaining section foimed a part of tho James 
Colliery. One of the sections was worked under the co- 
operative system for a period of about six months, and tho 
other sections i or shorter period s. The results obtained 

demonstrated dearly that the men obtained material benefits 
when compared with what they would have gained under the 
old system, and that sued bcrndds won* obtained bv the good 
spirit and fine icnm-work that jnn *\ ailed in carrying out 
mining opera linns. it was also manifest that under the 
oo-operauw principle the relationship established between 
the mmi and the department's oflieials was of a mosi cordial 
nature. One and a *3 concerned did their best to make the 
ne,: system a success; but unfortunately those members of 
tho Miners’ Union who were not working on a co-operative 
system went out on strike as a protest against rmrtions of the 
mine* being worked under such a svstorn, and bv pressure 
from them th" members of tin* co-operative parties "were com- 
pelled to cancel thch’ contracts with the department, thus 
brmirmg to •> terminaUVn for the time Koine an honest and 
earnest • nrleavour in belie 1 ' the conditions of the miners 
employed a! the Slate collieries. 

C;;owx Coal Leases. 

Since the inception of the coal minimi lew ni this 
Dominion leases confming the right to work coal on Crown 
hand and other lauds where the coal is reserved to the Crown 
have been granted on recommendation bv tlio Warden oi 
Commissioner of Cr^wn Lands, as the case innv be, to persons 
who Ind conmlied v-pK the preliminary conditions of the law. 
Undu* this svstern it has been possible for persons to obtain 
leases who had insufficient capital to in*tal up-to-date and 
sufficient plant to carry on coal-mining operations efficiently. 

Tt was also possible for the coal -bearing lands owned by the 
Crown to be grid-ironed.' In the Consolidated Coal Mines 
Act of last session provision was made with the object of 
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limiting the number of leases which any person may hold, 
and also conferring upon the Minifter of Mines a measure of 
control as to the boundaries of such leases. I now think, 
however, that, having regard to the present state of the coal- 
mining industry and the requirements of posterity, the time is 
soon approaching when it will have to be seriously considered 
whether further leases or coal prospecting licenses should be 
granted until such time as the demand for coal makes it 
necessary in the public interest to permit of additional mines 
being opened upon Crown lands to supply the increased 
demand. 


Housing Problem. 

( >ne of the most serious causes of discontent amongst 
coal miners is the fact that housing conditions in several of 
the muling townships are far from satisfactory. Realising 
the position, I lia\e from time to time taken the malter up 
with collitry proprietors. 1 have made strong representa- 
tions in uch cases with the ohj» cfc of providing better housing 
facilities ; and 1 am ple/ned to say that the companies t\m- 
cvrned o:>ve arranged to make improvements Still, there 
is ample need for further work in this direction, and fur 
assisting in providing for social amenities in coal-mining 
centres There is no adequate reason why coal-mining town- 
ships diould not have environments conducive to contentment 
end happiness. 

Helping Gold Mining. 

i desire to remind vou that the Government has by 
statute and by regulations provided a scale of financial 
assistance for aiding the gold mining industry which is not 
excelled in any other part of the world. Opinions are 
divided as to the need for granting monetary assistance for 
prospecting or developing particular mines. On several 
occasions the Government has been asked to grant financial 
aid to reopen a mine which had not been worked for some 
years. One school of thought considers that mines should 
not be reopened unless the prospects are such that the cost 
will b * repaid out of dividends without the aid of a Govern- 
ment. subsidy or loan ; but there is another school of thought, 
which considers that the Government should unhesitatingly 
grant aid for reopening such mines. Personally, T do not 
think Government money should be used for this purpose. 
If mining companies set up a reserve fund there should be no 
reason to ask assistance in this respect, as mines could th n n 
be thoroughly worked out. 
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Oil Prospecting. 

% 

I observe that several of the papers to be read at this 
conference refer to oil. It is absolutely essential that before 
embarking upon extensive boring operations for oil the 
services of skilled and experienced oil geologists are engaged 
for the purpose of determining as reliably as possible that 
the prospects are such as to justify the raising of capital, 
wh : ch should be adequate ; that suitable plant is installed, 
and that expert drillers are engaged to control such boring. 
My earnest hope is that the efforts which are now being made 
to find a payable oil field in the Taranaki and Gisborne dis- 
tricts will be successful, as this would be o# great benefit, 
not only to this Dominion, but also to the British Empire — 
particularly during time of war. 

There are other forms of mining which deserve encour- 
agement by this conference. A company has been formed 
to work the iron deposits at Onakaka, Nelson Province. The 
company has erected an up-to-date plant, and is turning out 
pig-iron of a very high grade. I trust the iron foundries 
of New Zealand will use that iron, and so assist in the 
development of this very important new primary industry. 
There is also some platinum mining on the south coast of 
Southland. Let us hope the venture will be successful. 

In conclusion, I again desire to express my hearty 
appreciation of the honour of having been chosen as patron 
of this conference, and to express the sincere hope that your 
'^Wations will not only be beneficial to this Dominion, 
but also to the British Empire as a whole. I also trust 
that arrangements will be made to hold another conference 
in a few years' time, as I believe that such a conference 
would be of benefit to Dia ; ^dustry. I have now much 
pleasure in declaring the conference to be opened. (Applause). 

Government Reception. 

The Minister invited all the delegates and their wives 
and daughters to attend a reception which he is holding on 
behalf of the Government that evening in the Government 
Reception Room at the Exhibition. 

On the motion of Mr W. A. Flavell, seconded by Mr 
W. F. Sligo, a hearty vote of thanks was accorded the 
Minister by acclamation. 
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apologi.es. 

The President announced the following apologies: — 

Sir James ‘Allen, K.C.M.G., cabled, '‘Much appreci- 
ate my election as a Vice-President of Mining Conference. I 
have pleasant recollections of work done by last conference, 
and wish you every success on this occasion.” 

Institution of Mining and Metallurgy, London . — The 
apology cabled to the Hon. Secretary by Sir Thomas Holland, 
President, and Mr Walter McDermid, Secretary, contained 
a kind reference to himself which Professor Park said he 
appreciated very highly. He asked the Secretary to read it. 

Professor Waters accordingly read the cable, which ran 
as follows: “The Council of the Institution of Mining and 
Metallurgy deeply regret they cannot send special delegate 
to Mining Conference. They send warmest greetings to con- 
ference, and congratulate it on choice of President. Professor 
Park commands the affectionate respect of British mining 
profession. Cordial greetings.” (Applause.) 

. / u si ralasian Institute of Mining and Metallurgy (Mel- 
bourne). —The Secretary (Mr J). Stirling), on behalf of the 
Council, cabled as follows: “Council Australasian Institute 
of Mining and Metallurgy sends greetings and best wishes 
for success of conference.” 

Mr Frank Me* ricks, a past -President of the Institution 
of Mining and Metallurgy (London), in writing, said: “I 
hope that the Conference will be successful. I am sure it 
will be, and 1 express regret at not being able to attend it. 
These mining conferences held in different parts of the 
Empire do an enormous amount of good/’ 

Other apologies received were from the following: — The 
Secretary for Mines, Melbourne; the Secretary for Mines, 
Hobart-: the Under-Secrctary for Mines, Perth ; Mr A. Mont- 
gomery, State Mining Engineer, Perth ; Jas. Bishop (Auck- 
land), N. T). Cochrane (Auckland), E. W. Spencer (Reefton), 
R. A. Stewart (Waiuta), G. W. Lowes (Reefton), P. N. 
K mgs well (Auckland), A. H. P. Moline (New Plymouth), 
Chas. N. Taylor (Gisborne), Messrs C. W. Washbourne, 
Miller, Whitney, MacPherson, Cole, Hunt, Fyfe, and Strong 
(Gisborne), Fred G. Clapp (New York), J. A. McEwin 
(Waiuta), C. E. Richards (Alexandra), E. E. A. Leach (New 
Plymouth), J. J. W. Lee (Reefton), J. Macintosh Bell 
(Toronto), Arthur R. Andrew (London), T. R. Hogg (Wai- 
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uta), Robt. Speight (Christchurch), J. A. Rartrum (Auck- 
land), R. A. Farquharson (Somaliland), Jas. Carruthers 
(Milton), N. K. Sligo (Dunedin), G. M. Powell (Westport), 
J. A. Heskett (Onakaka), Fred G. Dunn (Christchurch), W. 
Cummings (Pullar), George Bennett (Millers Flat), Jas. H. 
Evans (Macrae® Flat), G. Cruickshank, S.M. (Invercargill), 
H. Dixon, S.M. (Dunedin), H. F. Mariott, and G. J. Binns. 

The President then called upon Mr H. L. Tapley, M.P., 
Mayor of Dunedin, to extend tx> tne visitors a welcome to 
the city. 

The Mayor said that it gave him very great pleasure 
to extend to the delegates a very warm and sincere welcome 
to Dunedin. He had all the more pleasure in doing so since 
they had present amongst them some notable visitors from 
across the Tasman Sea — Mr Kenyon (engineer to the State 
Rivers and Waterways Board, Victoria), and Mr Mance 
(Under-Secretary for Mines, New South Wales). Tt was a 
great compliment to any conference held in the Dominion 
when delegates were sent across the Tasman Sea to take 
part in its deliberations. (Applause.) He quite appreci- 
ated the fact that the Conference could not but be of great 
value to the Dominion, and to other parts of the British 
Empire , and he had listened with great interest, \s all of 
them had done, to the very illuminating address given by the 
Minister of Mines. lie was sure that many commercial 
gentlemen , outside mining altogether , would also appreciate 
the thorough grip the Minister had shown of the important 
department lie controlled, aud the sound advice lie had given 
to those engaged in the mining industry. (Applause.) The 
Mayor expressed the hope that the delegates, in any spa.ro 
time they might have, would take the opportunity of visiting 
the Exhibition, and of seeing something of the scenic beauties 
of the city and its environs, so that they would realise that 
Dunedin was a place worth coming back to. He was triad to 
note that they were to visit Waipori on Saturday next. Not 
only would they see some very beautiful scenery there, but 
they would also have an opportunity of inspecting a very fine 
hydro-electric station. When the Waipori dam was com- 
pleted it would form a huge lake with a coastline of ninety- 
five miles. The city, unfortunately, had had to eliminate 
some mining areas in carrying out the hydro-electric scheme, 
and that had caused some heart-burning. But the Citv 
Council, of course, had to look to the greatest good of the 
greatest number. They would be interested to know that 
the old mining village of Waipori would be submerged under 
some twenty-five feet of water by the lake thu3 formed. He 
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again extended a hearty welcome to the delegates, expressing 
the hope that the Conference would prove fruitful in every 
possible way, that their stay would be a pleasant one, and 
that they would all carry away with them very happy 
recollections of their visit. (Loud applause.) 

On the motion of Mr Robert Lee, seconded by Mr R. 
T. Stewart, a. hearty vote of thanks was accorded his Worship. 

Notice was then given that during the afternoon only 
those interested in metalliferous mining were to be present, 
owing to the annual meeting of the Coal Mine Owners’ 
Association taking place. 

The Conference then adjourned to meet in the same place 
at 2.30 p.m. 

Wednesday, 2.30 p.m. 

The metalliferous section of the Conference met m the 
Allen Hall, the President m the chair, when the following 
papeis were laid on the table and discussed: — 

J. ‘ On Prospecting and the Revival of Metal Mining in 
New Zealand," by J. F. Downey, Inspector of Mines. - v See 

page 271).; F<.r oi-u? sum, -e> mmc. 3 1 ih 

2. “The Auriferous Reaches oj Uie West Goad, w:th 
Noi *e^ mi their Formation, Fast Woi kings, and Future 
Exploitation,” by G. Ai. PmveiJ, Westport. (See nage 1G7.) 

In the :i b&'iwe >j£ Air Powell, the Chairman laid this 
paper on the table, and thankid Mr Powell for his paper. 

3. “The Auriferous Conglomerate or Cement of the Tua- 
peka District, tUap*' New Zealand,” by Win. R. Smytho, 
Mine Manager, Lawrence. (See page 18b). For discussion, 

see m,-;.* 331). 

3. “New Zealand Iron Industry,” by J. A. ileskett, 
Onakaka. (See page 243.) 

Jii the. absence of Mr Heskett, manager of the Onakaka 
Iron and Site! Co., Mr J. R. Leggo (Chairman of Directors). 
Aide) a i c \\ 'i)e!uh“i * hao p ken (s ;i o >ge 341R Air ileskett 
wa? accorded a vote of thanks. 

5. Notes on the American Type of Dredge Operating 
at Rimu Flat, Hokitika District,” by J. F. Downey, Inspector 
oiOMines, Reef ton. (S^e page 145.) For remarks, see page 

Mr Downey was thanked for his paper, and Mr S. W. 
Ford, Manager Rimu Flat Gold Dredging Co., was thanked 
for the facilities he had given Air Downey to get information 
for the preparation of his paoer. 
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Remits under Section B of remits (see page 359), were 
then discussed. 

The remits considered were those numbered B1 and B2. 
For discussion, see page 359. 

The meeting adjourned at 4.30 p.m. 

In the evening the Hon. the Minister for Mines enter- 
tained the delegates and their wives in the Government 
Pavilion at the New Zealand and South Seas Exhibition. 
After supper speeches were given by the Minister and Pro- 
fessor Park. The latter proposed a vote of thanks to the 
Minister for his hospitality, which was carried with much 
applause. 

Thursday, February 4, 1926. 

The full Conference met at 10 a.m. , with Professor Park 
in the chair. 

Papers laid on the table were as follows: — 

1. “The Present Position of the World’s Oil Shide 
Industry, ” by Jas. Park, Otago University. (See page 1.) 

T he President was given a hearty vote of thanks for 
his paper. 

2. “Some Essentials for Successful Oil Development,” 
by Fred G. Clapp, New York. (See page 63.) 

In the absence of Mr Clapp, Mr A. II. Kim bell, at Mr 
Clapp’s request, laid the paper on the table. 

After remarks (see page 327) , a vote of thanks was 
accorded Mr Clapp for his paper. 

3. “New Zealand Legislation dealing with Petroleum 
and Natural Gas Production,” by A. H. Kimbell. (See 
page 11.) 

After short discussion (st-e page 342), Mr Kimbell was 
thanked for bis paper. 

4. “Short Account of the Search for Oil in Egypt,” by 
H. T. Ferrar. (See page 79). 

5. “Sections of Coal Measures, Kaitangata Coal Field,” 
by M. Ongley, New Zealand Geological Survey. (See page 
S3.) 

“A Section of the Coal Measures and Associated Beds 
in the Western Part of Hurtly Coal Field, Waikato, Auck- 
land,” by J. Henderson, New Zealand Geological Survey. 
For discussion, see page 342. 

6. “Ohai Coal Field, Southland, New Zealand,” by 
G. S. Langford and J. T. Mosley. (See ^age 87.) 
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Messrs Langford and Mosley were thanked for having 
prepared this paper, being the first record of the Ohai Coal 
Field. 

7. “Protection of Underground Roadways , ” by E. S. 
Wight. (See page 107.) 

For discussion, see page 328. 

8. “Spontaneous Combustion and Underground Fires in 
Coal Mines — Causes and Methods of Dealing with the 
Same,” by Wm. Carson and F. Carson. (See page 111.) 

Discussion on this paper was interrupted by adjourn- 
ment of the Conference at 12.30 p.m. 

The members of the Conference were then photographed 
in the University grounds. 

Thursday, 2.30 p.m. 

The full Conference met in Allen Ha 11, with the Presi- 
dent in the chair. 

It was agreed that in order to expedite the work of the 
Conference it now divide into two sections, one on coal 
mining, and the other on metalliferous mining, the coal 
mining section to meet in the School of Mines Lecture Hall 
under the chairmanship of Mr W. A. Flavoll. 

The Conference consequently divided into two sections. 

Coal Mining Section. 

Discussion was continued on Messrs W. and F. Carson’s 
paper until the meeting adjourned at 4 p.m. 

Metalliferous Section. 

Chairman : Professor Park. 

Consideration of remits under Section B was continued. 
The remits taken being B3 and B4 on pages 361 and 364. 
Meeting adjourned at 4 p.m. 

Afternoon Tea. 

At 4 p.m. members of Conference and their lady friends 
were entertained at afternoon tea in Allen Hall. 

Friday, February 5, 1926. 

The Conference again met in sections, the Metalliferous 
Section in the Schorl of Mines and the Coal Mining Section 
in Allen Hall. 



XXVI. 


Metalliferous Section. 

Chairman : Professor Park. 

Papers laid on table: — 

1. “The Trend of Gold Mining Legislation m New 
Zealand,” by Robert Gilkison. (See page 267.) 

For discussion, see page 329. 

2. "'Big Blasts with Well-Drill Holes and Tunnelling,” 
by J. R. Leg go. (See page 219.) 

3. ''The Mining Industry of New Zealand — State Aid 
to, and Revenue Therefrom,” by A. H. Kimbell. (See 
page 311.) 

Consideration of Remits under Section B. 

Remit B4 was further considered, and also Remits B5 
and B6, all being finally dealt with. (See discussion on 
Remits.) 

The Metalliferous Section adjourned at 12.30 p.m. to 
meet in Allen Hall at 2.30 p.m. 

Coal Section. 

Friday, February 5, 10 a.m. 

Chairman- Mr W. A. Flavell. 

Discussion on Messrs W. and F. Carson’s paper was 
continued and completed. 

Papers laid on table: — 

1. “The Electrification of the Demiistjn Col lien t.*. New 
Zealand,” by J. C. Brown. (See page 91.) 

2. "The Lubrication of Mine Equipment,” by J. C. 
Leitch. (See page 229.) 

Mr Leitch was accorded a vote of thanks for liis paper. 

3. "Investigations on the Briquetting of New Zealand 
Coals,” by W. li. A. Pensoler. ^See page 121.) 

For discussion, &ee page 3f>3. 

Consideration of Remits, Section C (Coal Mining). 

Remit Cl, relating to safety measures in coal mining, 
was considered. 

The Coal Section adjourned at 12.30 p.m., to meet 
again at 2.30 p.m. 

Friday, February 5, 2.30 p.m. 

The full Conference met in Allen Hall, the chair being 
taken by Professor Park, and the papers read were : 

1. “Boiler Water,” by 1). B. Waters. (See page 197). 

For discussion, see page 338. 
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2. “Mining Education on the West Coast, South Island, 
New Zealand/' by J. F. McPadden. (See page 305.) 

For discussion, see page 357. 

3. “Clay Resources of New Zealand/ 7 by W. Donovan. 
(See page 259.) 

For discussion, see page 358. 

Consideration of Remits. 

Discussion on Remit Cl was continued, then Remits C2, 
C3, C4, C5, were dealt with. 

The Conference adjourned at 4 p.m. until 5 p.m. to 
accept an invitation to afternoon tea as the guests of the 
Directors of the New Zealand and South Seas Exhibition 
at their reception room in the Exhibition. 

The Conference resumed at 5 p.m., and considered 
remits under Section A. The whole of these, A1 to A8, 
were dealt with. 

A vote of thanks to the President and Secretary was 
carried, and the Clviirmai! declared the Conference closed. 

DINNER TO DELEGATES. 

On the evening of February 5 the delegates were enter- 
tained at dinner at the Grand Hotel. Professor Park pre- 
sided, Mr A. !L Kimbell (Under-Secretarv for Mines, New 
Zealand) being at his left hand, and Mr F. C. Mance 
(Under-Secretary for Mines, New South Wales) at hk right. 
Also at the head table were the lion. W. II. McIntyre, 
M.L.C., Mr T. W. Rhodes, M.P., Colonel W. D. Hoi gate, Mr 
E G. Banks, and Mr W. A. Flavell. Apologies for unavoid- 
able absence wore received from the Mayor (Mr IT. L. 
Taplev, M.P.) and Air James (general manager of t lie State 
mines). 

The loyal t »a>*. having been duly honour 'a Mr J. 
Loudon proposed the toast of ‘‘Parliament/’ Expressing 
regret at the absence of the Minister of Mines (the Hon. 
G. 7. Anderson), Mr Loudon said that he fully agreed with 
him that before any of the shares in mining enterprise were 
put on tlm market every investigation should be nndc in 
regard to its prospects. (Applause.) They, in Dunedin 
were very proud of their own Minister (the Hon. W. Downie 
Stewart), and they greatly regretted he could not be present. 
They were also proud of their Mayor, Mr II. L. Tapley, 
M.P. They owed a great deal to Parliament, and no mem- 
ber of the legislature had done more for the mining 
industry, which was also represented by the Hon. Mr 
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McIntyre and Mr T. W. Rhodes, M.P., than had their 
member for Central Otago, Mr J. Horn, M.P. (Applause.) 
The Parliament of New Zealand would compare favourably 
with any Parliament in the world. (Applause.) 

The Hon. W. H. McIntyre and Mr J. Horn briefly and 
suitably responded. Mr Horn said that he was sorry to 
know that while last session they had only four men in the 
House of Representatives who knew anything about mining, 
they row had but three. His colleague, Mr T. W. Rhodes, 
of Thames, had been chairman of the Mines Committee of 
the House for the last ten years. He was a good chair- 
man, too, and the miners throughout New Zealand had a 
great champion in Mr Rhodes. (Applause.) He was very 
sorry that another great champion of miners, Mr Hugh 
Roland, formerly M.P. for Ohinemuri, was now out- of the 
House. (Applause.) 

The Chairman called on Mr Rhodes also to respond, 
and he did so in a neat speech, assuring those present that 
a parliamentary life was no picnic , as some people con- 
sidered it, but a very strenuous life. So strenuous that 
none but a robust man could stand it for long. In New 
South Wales Parliament held day sittings, and he wished 
that we could do the came here. But they had to hold 
their committee meetings in the morning to consider 
petitions and so forth, and that often took them till lunch 
time, and after that they had the afternoon and evening 
sittings of the House. 


THE MINING INDUSTRY. 

Tlie Y res ? dent » 111 Proposing the toast of the “Mining 
Industry, said: In this remote Dominion, where mining is 
now completely overshadowed by agriculture, it is difficult 
for the average citizen to realise that in the British Empire, 
taken as a whole, mining is still the dominant primary 
industry. In 1924 the total value of the coal, iron gold 
silver, copper, tin, lead, zinc, petroleum, phosphates, gems’ 
etc., raised within the Empire exceeded the total value of 
the cotton jute, tea, tobacco, rubber, wool, grain, meat 
butter, and cheese more than threefold. Economists and 
statesmen recognise that the wealth and power of the 
Empire, its shipbuilding and other great secondary indus- 
tries owe their existence to the mineral industry They 
also recognise that it was their growing production of coal 
and iron that made it possible for the United States and 
ermany to challenge Britain’s commercial supremacy in 
the world s oversea markets. J 
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‘’Since 1853 the mining industry has added £ 158 , 000,000 
to the wealth of New Zealand, and of that amount gold 
mining has contributed no less than £ 95 , 000 , 000 . The 
decline of New Zealand’s mineral production is a matter of 
grave national concern; and, with your permission, I will 
brieity touch on some of the major causes to which this 
decline may be attributed. First and foremost is the 
exhaustion of the more easily worked gold deposits. This, 
of course, was inevitable, for the ground contains but one 
crop. Then there was the failure to discover fresh ore 
deposits, this arising mainly from the neglect of mining 
companies to set aside an adequate proportion of their profits 
for prospecting and development work. 

“Since the war period gold mining lias suffered a double 
handicap in the great increase of wages and cost of mine 
supplies, and in the fixing of the price of gold at the pre- 
war rate, notwithstanding the depreciation of the pound 
sterling The meaning of this is that miners and com- 
panies that were able to make ends meet in 1914 are now 
unable to continue working except at a loss ; or they have 
to be content with a lower profit than the uncertain nature 
of the industry warrants. Ore formerly yielding 40 s a ton 
must now yield 65 s a ton to put the miner where he was 
in 1914. Not only in New Zealand, but also in Australia 
and the United States , all the low-grade goldmines are 
being dosed down This is specially serious to the 

Dominion, as we have to export our gold output to pay 
for the heavy importations of petrol and motor cars from the 
United States, which refiises to take our raw material in 
exchange. While on the matter of gold, I may say that 
New* Zealand contains many undeveloped gold deposits of 
great promise. 1 need hardly remind you that gold pro- 
duction is of immense importance to the State. 

“I now come to coal mining. This branch of the 
mining industry has not suffered to the same extent as gold 
mining ; but it is not as flourishing as it ought to be, partly 
because of the heavy importations of overseas coal, and 
partly because of the increasing displacement of steam by oil 
and hydro-electric power. Quite recently the Prime 
Minister stated that the Government had commitments 
amounting to £10,000,000 in connection with hydro-electric 
schemes, and the local power boards another £9,000,000, 
altogether £ 19 , 000 , 000 , or, say, with extras, a round 
£20,000,000, all to be expended within a period of five 
years. It is evident that hydro-electric energy is going to 
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become a serious rival to the coal trade. The great con- 
venience, ease of manipulation, and comfort of electric 
lighting and power are so patent to everybody that hydro- 
electric schemes have been embarked on without a serious 
investigation as to whether the same results could not have 
been obtained at lees cost by the use of waste coal. In the 
United States 75 per cent, of the electric power is steam 
generated ; in Great Britain 95 per cent. In Norway and 
Switzerland the hulk of the electric power is water-generated, 
but the obvious reason for this is the total absence of coal 
in these countries. 

Coal Importations Condemned. 

“The large importations of coal are undoubtedly having 
an injurious cifeot on coal mining. The statements of the 
Railway Department that it fears a famine of local coal 
through strikes, and that even if local coal were available it is 
not suitable for locomotive fuel, are certainly not convincing. 
If the vast, railway systems of Europe and America can be 
run with coal, surely with a little foresight it should be 
possible to do the same here. As to the quality of the 
coal, it ought io be remembered that railway engines can 
constructed to use successfully any class of fuel. In 
mv opinion, the Government ought to explore every possible 
avenue of escape from what is economically an unsound 
’"olicv, the perpetuation of which penalises both the workers 
and the employers. The importation of coal is an evidence 
of timidity. It docs not, solve the problem, and ean enlv 
Tv* h-o 1 -**! noon as a palliative, affording temporary relief 
ah»ng the lino of least resistance. 

Onakaka Iron Works. 

“The recent establishment of iron works at Onaknka is a 
matter fr cmpgratulation. Fn consequence of our isolation 
and the danger of interruption to our seaborne trade during 
the clash of the nations, it is of vital importance that the 
Dominion should produce iron and steel for its own domestic 
n^ds, for the maintenance of its secondary industries, and 
for defence. With splendid vision India and Japan have 
fostered the establishment of iron works, at a cost amounting 
to many millions of pounds ; while Australia has helped the 
i'rrvn works at Newcastle with liberal bounties. The infant 
industry at Onakaka will reouire generous State aid if it 
is to grow into a useful manhood. 

“Tn New Zealand State aid to agriculture has been on a 
lavish scale. The sum of £600,000 was paid for a share in 
the Nauru Island phosphate deposit, involving the Dominion 
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in an annual interest charge of £30,000 for all time. This 
big charge was incurred to enable fanners to purchase 
phosphate manures at a reduction of £2 per ton on pre-war 
rates, and on a consumption of 100,000 tons a year the Nauru 
purchase involves an annual cash subsidy of £230,000 to 
the farmer, apart from all the other costly activities of the 
Department of Agriculture. As mining men we do not 
begrudge assistance to tho agricultural interests, but we do 
think that generous assistance should be given to mining, 
an industry of such far-reaching importance to the 
1 Ommiou. ( Applause. ) 

Aid for Oil. 

“1 am sure you will all agree with me tliau the discovery 
of oil in profitable amount wonld introduce a new industry 
of immense economic value to the Dominion. Bearing in 
mind the high cost of boring and tho constant risk of 
failure, I am of the opinion that the Treasury would be well 
justified in giving development companies of sound standing 
subslant ini State aid.” (Applause.) 

Colonel Holgate and Mr E. G Banks responded, the 
former endorsing strongly Professor Park’s condemnation 
of the importation of coal for railway purposes, and the 
latter declaring that he believed that the gold mining 
industry could be revived to a considerable extent if the 
proper steps to that end were taken. They were all agreed 
upon tin* importance of the industry, and the question was 
how be^fc it could be revived. There was no doubt, to his 
mind, that thorough prospecting would result in important, 
finds being made; but the great trouble was that the 
speculative mining public had bc^n so frequently sold in 
past years by schemes that proved unsuccessful — and, he 
might say, by schemes that never should have been launched 
— that to-day it was a difficult matter to rnis^ tho necessary 
capital either to carry on prospecting operations or to carry 
on mining enterprises that bad some hope of success. He 
was confident, however, that if the Government would only 
adequately aid and encourage prospecting, and help them 
to put down wild -cat schemes, there was still a great future 
before th° industry. (Applause.) 

On behalf of the Coal Mine Owners’ Association Colonel 
Holgate heartily thanked the President of the Mining Con- 
ference. The Conference, he said, had been very instruct- 
ive and interesting, and he was sure that it would prove 
very beneficial to all tfcose who had attended it, and to 
the mining industry generally. (Applause.) 
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The toast of “The Mines Department/’ was proposed 
in a eulogistic speech by Mr J. R. Leggo, and responded to 
by Mr Kimbell. 

Mr W. A. Flavell proposed the health of “Our 
Guests ” which was responded to by Messrs F. C. Mance, 
A. S. Kenyon, and M. Paul; and the toast of “The Press 
was given by Mr W. F. Sligo. 

Mr E. G. Banks proposed the toast of the President. 
He himself was an old student of Professor Park, who, he 
said, had taken a prominent part in New Zealand mining 
for over forty years, and possessed the warmest esteem of 
every mining man. The toast was drunk witli musical 
honours and great applause. 

A very enjoyable mmical programme, several items in 
which were heartily encored, was contributed by Messrs J. 
A. Haggitt, IT. Me All urn, G. J. Errington, Butler. P. 8. 
M. Sinclair (vocalists), and Mr W. H. A. Penseler 
( violinist ). 

Presentation to Professor Waters. 

On behalf of the Executive and the delegates of 1 he 
Dominion Mining Conference, Professor Park, in a very 
eulogistic speech, presented Professor Waters (Secretary to 
the Conference) with a handsome smoker's cabinet, as a 
token of their esteem and regard. The smoothness of the 
arrangements and freedom from hitch of any kind were a 
tribute to their Secretary's fine staff work. The health of 
Professor Waters was drunk with musical honours and great 
enthusiasm. Professor Waters responded, and heartily 
thanked Professor Park and members who, during his 
illness, had taken much work off his shoulders. He 
also thanked the Mine Owners’ Association for consenting 
to hold their annual meeting in Dunedin at the same time 
as the Mining Conference, all the delegates who had read 
papers, and all others who had helped to make the Confer- 
ence such a success. (Applause,) 

The singing of “Auld Lang Syne” and the National 
Antliem brought a very pleasurable function to a close. 



THE PRESENT POSITION OF WORLD’S 
OIL-SHALE INDUSTRY. 


James Park, Otago University. 


The production of natural oil has nearly reached the 
possible maximum, and in a few years will probably begin 
to show a sensible decline. On the other hand, the con- 
sumption of oil is rapidly increasing, and already threatens 
to outstrip the production. 

At the present time new sources of possible oil supply 
are being investigated at great cost in America, Europe, 
and the Far East. The lessons of the Cheat War have not 
been lost, and almost every country is taking stock of its 
oil-shale resources with a view to the producing of its own 
domestic supply of oil against the day when the present 
generous supplies of well-oil shall become depleted. 
Improved methods of distilling oil-shale are being intro- 
duced, and then* is good reason for the belief that in the 
near future there will arise a demand for oil derived from 
bituminous shale by destructive distillation. It is for- 
tunate that oil-shales are almost as widely distributed as 
coal. Many of the known shale deposits are of vast extent, 
and the* working of them at a profit is purely an economic 
problem. Tin* gradual exhaustion of natural oil will bring 
about a corresponding increase in the market price of ooth 
crude oil and petrol, and e\entuall\ a point will be* reached 
that will permit shale-oil to be put on the market at a 
profit. The rise of the shale industry and decline of the 
petroleum production will be slow, and though marked by 
rivalry the success of the shale-oil industry will be brought 
about at first by the quiet penetration of the local markets. 
The heavy transport charges will be a serious hindrance to 
the challenge of shale-oil in foreign markets for a consider- 
able time to come. 
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Oil-shale deposits have now become a national asset of 
immense potential value. 

United states.— The oil -shale deposits of Wyoming are 
of great extent and value. They are members of the Green 
.River formation of Eocene age, and occur mainly in the 
Sweetwater and Uintah counties. Eorty samples taken 
by tin* United States Geological Survey gave on distillation 
about 1(5 gallons of oil and Gib of ammonium sulphate to 
tin' ton. from beds averaging four and a-half feet in thick- 
ness. It should, however, be noted that samples selected 
from the same deposits oy the Wyoming Geological Survey 
gave results ranging from 28 to 40 gallons of oil from shale 
beds ranging from 15ft to 60ft thick. 

The Utah deposits, like those of Wyoming and 
Uolorado, form a part ol the. Great Western oil-shale held. 
Tin *\ are of vast extent, and contain some of the richest 
shales in America. They include the Naval Oil-shale Re- 
serves set apart by Congress in 1916, the shales of Uintah 
Basin, Soldier Summit, Watson, and White Hiver. An 
elaborate system of sampling by the United States Geo- 
logieal Survey lias shown that an oil content of 42 gallons 
to the ton may be obtained from a thickness of shale rang- 
ing from 20ft at Soldier Summit to 60ft in the Uintah 
Basin. 

The total amount of oil in the Utah oil-shales is esti 
mated at over 28,851 ). 000, 000 banels If allowances epual 
to 50 per cent, are made for a possible thinning of the shale 
beds due to the intercalation of clay-shale bands, for the 
grade of the oil-shale being lower when mined on a large, 
scale than in the test samples, and for the losses incurred 
in distilling, the possible yield of oil compares favourably 
with the yield liom any known oilfield. 

The Colorado oil-shales are a continuation of the 
Wyoming shale measures. They are of great importance, 
and include a Naval Oil Reserve of 45,444 acres and the 
large holdings of the Ventura Colorado Oil Company in the 
De Rep ue district. This company has recently completed 
a plant for the production of oil from a shale yielding 60 
gallons to the ton. The estimated costs of mining are 
90 cents a ton, crushing 6 cents, retorting 18 cents, or a 
total cost of 1.09 dollars a ton. According to the Colorado 
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State Immigration Bureau. the sum of £1,000,000 is about 
t' be directly and indirect] v expended in the development 
of the shale industry in Colorado. The work already doin' 
includes road and camp-making, erection of machinery and 
experimental retorts, opening up the shale deposits, State 
and private experimental tests. 

The Naval Oil-shale liesene in Colorado comprises 
■lb, 441 acres, and in Utah 01,464 acres, or in all 136,008 
acres. It is estimated by Victor (\ Alderson that if only 
1 00,000 barrels art* produced from each acre then* is a 
potential supply in the Naval Kcserves alone of nearly 
14,000,000,000 barrels of oil. 

The Paheozoic oil-shale de])<)sits in Ohio, Indiana, and 
Kentucky comprise yvhat is known as the Great Eastern oil- 
shah* field Generally the oil content is haver than in the 
Great Western field, but against this may be set the. advan- 
tage* of cheap mining, better transport- facilities, nearness 
of market, and ail abundant water supply. 

Oil-shah* beds of great extent occur associated with 
the Carboniferous coal measures of Pennsylvania, hut they 
are very hnv grade* and unlikely to become an available 
source of oil for some considerable time. 

Ln dac-Uson County, Oregon, an oil-shale bod 1 (if t thick 
is being y\orked by private enterprise. The* shale lies near 
the surface, and is being mined yvitli steam shovels. 

At Carlin, in the state of Nevada, shale-oil is being 
successfully produced on a commercial scale from a shale 
bed reported to be in places 3()()ft thick. The deposit extends 
through t-yyo comities The mining costs amount to about 
a dollar a ton. Tin 1 shah* yields about 38 gallons of crude 
oil per ton, and the products of the plant — gasoline, kero- 
sene, lubricating oil, and paraffin wax- — find a ready sale 
in competition yvitli yvell-oil. The lubricating oils have 
been found to he specially useful for aeroplane and auto- 
mobile use. Tin* plant handles about 100 tons of shale a 
day. The Carlin reto.t now in use* yvns adopted after trial 
on a commercial ncale yy itli fi\e different processes. The 
retort belongs to the vertical type. It is a circular steel 
shell lined yvitli fire-brick, and divided into three horizontal 
sections from to}) to bottom, comprising the distillation, 
fire, and ash zones. The capacity is 80 tons in one charge. 
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The shale is crushed to two-inch size, and fed in at the top. 
When once charged and lighted the process is continuous. 
As fast as the oil and gas vapours are produced in the dis- 
tillation or topmost section, the carbon residue drops to 
the middle or fire zone, which furnishes by circulating gas 
the heat for distillation in the zone above. The combus- 
tion of the carbon is controlled by the amount of oxygen 
m the gas. The spent shale from the fire zone drops to 
the ash zone below and is discharged. The oil vapours 
from the top zone go to the condensing plant, from which 
the uneondensahie gases are carried back to the fire zone, 
and there provide heat for distillation. 

The oil -shales of California are of vast extent, and occur 
in the Monterey stage of the Middle Miocene, in an estab- 
lished petroleum oilfield In Santa Barbara county thev 
are commercially valuable, though as yet undeveloped. 

Canada. Large deposits of oil-shale occur in New 
Brunswick, Nova Scotia, and Newfoundland. The D’Arcy 
Exploration Company, said to bo a subsidiary offshoot of 
tho Anglo-Persian Oil Company, erected an experimental 
retort of the Wallace type at Rosevale, and operated it for 
nine months. The average yield was 37 gallons of oil and 
>OJb of ammonium sulphate to the ton, but owing to the 
high cost of labour and supplies it has been decided to post- 
pone the erection of a large commercial plant. 

, Q Gr f. at Britain— The oil-shale deposits of the Lothians 
of Scotland are of considerable extent, but generally the 
oil content is not high The Broxburn shales are of 
rae , d ‘ u “ « rade - yielding from 24 to 30 gallons of crude oil 
and 401b of ammonium sulphate to the ton, while the shales 
of Drumshoreland give about 20 gallons of oil and 601h of 
ammonium sulphate For many years the Scottish oil- 
shale industry has been maintained by the production of 
valuable by-products. In Scotland the mining and retort- 
ing of oil-shale has been carried on for over half a century, 
«md it was there that the refining of crude oil was perfected,’ 
long before the discovery of natural oil in America. 

Oil-shales occur in Norfolk, Somerset, and Devonshire, 
but contain such a large proportion of sulphur, usually from 
o to 8 per cent., as to make the resulting oil unmarketable. 
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A recent appeal for money to carry out experimental work 
at the University of Birmingham on the oil-shales of Eng- 
land led to the contribution of £122,000. Results having 
an important bearing on the commercial treatment of the 
shales are confidently expected. 

France. — -Tlic* bulk of the oil-shales of France occur 
in the Aumance, Manosque, Frejus, Faymoreau, Vagnas, 
Vcndes, and Autimois districts. The available amount is 
estimated at 50, ()()(), 000 tons, more than half of which lies 
in the Autun basin. The Var Oil and Coal Company is 
successfully operating a retorting plant with a capacity of 
200 tons of shale a dav. 


Sweden . — Oil-shale beds of great extent and value 
occur at Kinnekullc , where a plant has been erected capable 
of an annual production of crude oil that it is believed will 
make Sweden independent of imported petroleum and its 
derivatives. The high ash content of the shale presents a 
difficulty that will add somewhat to the cost of production. 

Spain. — An oil-shale plant has been for several years 
in successful operation at Puertollano, 110 miles south of 
Madrid. The products find a ready local market. The 
shale occurs in a bed Oft thick, and it yields about 30 gallons 
of crude oil to the ton. The retorts are of the Scotch 
vertical type, of small capacity and slow acting. 

Italy . — An area of 500 acres of oil -shale country is 
being worked between ltagusa and Syracuse, Sicily. The 
oil produced is of good quality, and the bitumen is used for 
asphalt paving, while the lubricating oils supply the 
domestic demand. Undeveloped areas of oil-shale also 
occur on the mainland at Lombardy , Vcnrtia, and Calabria. 

Esthonia. — Oil-shale of good grade occurs over a great 
part of Esthonia, and steps are now being taken to develop 
it on a large scab* The deposits dip gently to the south 
Boin the' shore of the Baltic Sea to Narva. Over exten- 
sive areas they lie under a thin cover of overburden ranging 
from (>ft to l(>ft thick, and it is proposed to mine the shale 
with steam shovels. Cunningham -Craig estimates that 
alter allowing for the cost of mining, retorting, and general 
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duty there will be a net profit of about twenty shillings 
ton. Already a large amount of raw oil-shale is being 
used on the Esthonian railways and in factories. The 
amount of shale that may be easily mined is estimated at 
1 ,500, 000, ()()() tons The oil-shale industry of this country, 

though only in its infancy, has already made great progress. 
The production of oil-shale increased from 9500 tons in 
1919 to 208,000 tons in 1923. The estimated output for 
1924 is 400,000 tons. The Government works at Kothla 
already employ 1500 men. The cost of open cut mining 
averages about 84 cents a ton, exclusive of royalty and over- 
head charges. It is estimated that underground mining 
will cost 20 per cent. more. 

Concessions in the Vaivara and Vanamoisa districts, 
amounting in all to 205,000 acres, have been granted by 
the Esthonian Republic to groups of Swedish and English 
financiers. Under the terms of agreement the Government 
receives 5 per cent, on all oil produced and 10 per cent, 
of the shale mined. 

According to Professor Ilelmerson the composition of 
Esthonian oil-shale is as follows: — 


Volatile substances 

70.99 

Coke 

11.08 

Ash 

18.80 


100.00 


Japan. — Throughout its whole extent the coal in the 
Eushau basin is n\erlain b\ oil-shale. To get the coal the 
shale must he removed, so that tin * economic conditions for 
successful oil production are extremely favourable. It is 
estimated that the shale bed will yield 1 , 900 . 000,000 barrels 
of nil , or enough to meet the needs of the Japanese navy 
for 000 years or more Extensive experimental work on 
this shale has already been carried out in Manchuria by 
Professor T. Ki mura, and a commercial test of 500 tons was 
made at Pumpherston, Scotland. The results were con- 
sidered satisfactory, and arrangements have now been made 
by the South Manchurian Railway and the 1 Japanese 
Government to erect a plant with a capacity of 2000 tons of 
shale a day. The estimated cost of the work is — 
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£ 360,000 

150,000 

90,000 


Distillation plant 

Refinery 

Miscellaneous ... 


£ 600,000 


The estimated costs of treatment per 

Retorting 

Refining 

Sulphate of ammonia 

Disposal of residue 


ton ot snaie axo. 
... $ 0.71 

0.92 
0.45 
0.20 


$ 2.28 


The market value of the products is estimated at 
S3. 12 a ton, which leaves a gross profit of 84 cents a ton 
for a plant treating 2000 tons of shale a day. After allow 
ing for depreciation, and for the balance between mining 
costs and the value of tin* spent shale, the profit is estimated 
at lb per cent, on a capital expenditure of £600,000. 

it is evident that Japan is fully alive to the importance 
of possessing an independent supply of oil for her navy and 
rapidh expanding industries. 

Burma-Siam.- N bed of oil -shale 6ft thick has been 
proved to extend m the oil region over an area two miles 
Jong and a quarter of a mile wide The proved quantity of 
shale is estimated at 13,500,000 tons, and the average yield 
of crude oil amounts to 33 gallons to the ton. Of this 
quantity 7.500,000 tons gave on analysis an average yield 
of -15 gallons of oil and 4Hlb of ammonium sulphate to the 
ton. A serious hindrance to the development of this 
potentially valuable shale deposit is the poor transport 
facilities. The production of the Burma oil-wells is un- 
able to s uppl\ the local demand. The products of the 
experimeiitai tVoxier retort at Wembley Exhibition showed 
that this oil-shah * is capable of \ lidding high-grade lubricat- 
ing and paral’lin oils. 

New South Wales. — Oil -shale occurs at many places in 
the upper coal measures (Permian), and also at Greta and 
the heal of the Clyde Valley in the lower coal measures, 
and perhaps with one exception the shale outcrops occur 
near the edge of the coal basin. 
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Typically the shale occurs in irregular seams and len- 
ticular patches, merging, as a rule, at the edges into 
bituminous coal or ordinary clay-shale. Beds of oil-shale, 
mostly thin, occur intercalated with seams of bituminous 
coiil as at Joadja Creek. 

The principal oil-s/iale deposits occur at Mount Kembla, 
near Woollnngong, Hartley Vale, near Mount Victoria, and 
Joadja Creek, near Mittagong. 

The upper bed of shale at Hartley Vale is about four 
inches thick, and yields 40 gallons of crude oil to the ton, 
and the lower bed, 6ft thick, yields from 60 to 80 gallons 
to the ton. 

The mining of oil-shale began in New South Wales in 
1 Ml >5 , and tin* total output up to 102-1 was 1 ,.">00, 000 tons, 
valued at about £6,000,000 Works for the production of 
oil were erected at Hartley Vale, but owdng to the high 
cost of mining tla* enterprise did not meet with much suc- 
cess. Nevertheless tin* oil -shales of New South Wales are 
a \ a (liable asset to the State. 


Tasmania.- -Oil-shale of good grade has been proved to 
underlie an area of 6(H) square miles, extending from 
Latrohe in tin* north to Min row and Quatnby Bluff in tin* 
south, a distance of 60 miles. The estimated quantity of 
oil-shale is 16, 0(10,000 tons, with an average yield of 40 
imperial gallons to the ton. A large area has been reserved 
for the ust* of tin* State, but some concessions have been 
granted to public companies, and with Government aid it 
is beliexed a \aluable industry will soon be established. 


New Zealand. — Oil-shale deposits occur in Middle Ter- 
tiary rocks at Awatere, Mongonui County, Auckland; at 
Waitati, near Dunedin; at Waikaka and Orepuki, South- 
land. 


The composition of the Awatere oil-shale approximates 
that of the torbanite of Scotland, and is as follows: — 


Volatile hydrocarbons 

Coke 

Hydroscopic water 
Ash 


75.20 

9.30 

1.80 

13.70 


100.00 
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There is only a trace of sulphur. 

The extent of this valuable oil-shale is at present un- 
known. 

The bed of oil-shale at Waitati is of great extent, and 
ranges from 4ft to 12ft thick. It is low grade, the yield 
of crude oil averaging about 20 gallons to the ton. The 
ammonium sulphate content is also low. 

The oil-shale bed at Orepuki averages about 4ft thick, 
and has been proved by borings to extend over a large 
area. Its average composition is as follows: — 


Volatile matter 

40.40 

Coke 

14.60 

Water 

5.70 

Ash 

39.30 


100 00 


About tvventv-five years ago the Kaitangata Coal and Oil 
Compnay erected a retorting and refining plant at Orepuki, 
but owing to the high cost of mining and treatment the oil 
products could not be placed on the market at a price to 
compete with the products of well-oil. Meantime the plant 
has been closed down. The yield of crude oil amounted to 
about 40 gallons, and of ammonium sulphate 201b to the 
ton of shale. 

Owing to its isolation it would be sound statecraft on 
the part of the New Zealand Government to take stock of 
the Dominion’s potential oil resources by the earning out 
of detailed geological surveys, and encourage the production 
of oil to supply the domestic requirements. 

South Africa. — There is a bed of torbanite in the 
Errnelo district, Transvaal, reputed to be the richest oil- 
shale in the world. It occurs in thin beds, extends over an 
area of 40 square miles, and is estimated to contain at least 
25,000,000 tons of shale, yielding from 80 to 100 gallons of 
oil to the ton. The crude oil produces 20 per cent, of 
gasoline of the best quality. An experimental Griffith re- 
tort has been erected at Johannesburg, and is working suc- 
cessfully on Ermelo torbanite. This retort is of the hori- 
zontal revolving type, lBJft long and Gin in diameter, with 
a heating length of 10£ft. It treats 2401b an hour, and 
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yields at the rate of 75 gallons of crude oil to the ton. A 
special feature is a metallic brush inside the retort which 
circulates the shale, scrapes the interior, and prevents cak- 
ing. This type of retort seems to be best suited for the 
treatment of high-grade shale. 

Chili. — The discovery of a large area of good grade oil- 
shale has been reported at Chucumata, a small seaport 24 
miles south of Iquique. Many mining claims have been 
granted, but the importance to be attached to the discovery 
can only be determined by boring. 
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■NEW ZEALAND LEGISLATION DEALING WITH 
PETROLEUM AND NATURAL GAS PRODUCTION 


By A. H. Kimbell, Under-secretary New Zealand 
Mines Department. 


The purpose of this paper is to narrate briefly the 
■origin of, subsequent changes in, and the provisions of the 
legislation governing the prospecting and development of 
petroleum and natural gas in the Dominion of New Zea- 
land. The first reference to legislation dealing therewith 
is to be found in Section 3 (3) of the Mining Act Amend- 
ment Act, 1892, which provided that the word “mineral” 
fin relation to mining purposes shall be deemed to include 
[petroleum and all other mineral oils. In the Consolidated 
Mining Acts which were passed in the years 1898, 1905, and 
1908 the term “mineral’ * was defined to include petroleum 
;and all other mineraloils. That definition, in so far as 
it concerned petrdfllPfend other mineral oils, was repealed 
by Section 2 (4) of the Mining Amendment Act, 1911, it 
having been found by experience that the general provisions 
of the Mining Act, 1908, were too unwieldy and in part 
inapplicable to prospecting and mining for petroleum ana 
other mineral oils. Instead of passing a special Act deal- 
ing with petroleum the Government of the day made pro- 
vision in Section 2 of the Mining Amendment Act, 1911, 
empowering the Govern or- General from time to time by 
Order-in-Council gazetted, to declare that any of the pro- 
visions of the Mining Act, 1908, shall apply to prospect- 
ing and mining for and the storage of petroleum and other 
mineral oils and of natural gas ; to define the district within 
which any such Order-in-Council shall take effect; and to 
make regulations for the efficient control of operations in 
■connection with prospecting or mining for and the storage 
•of mineral oil and natural gas, and for the prevention of un- 
necessary waste thereof. By virtue of such authority the 
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following Orders-in-Council were made and gazetted, de- 
claring that certain sections of the Mining Acts and regu- 
lations gazetted thereunder were to appl) to parts of what 
were believed to be petroliferous bearing lands in the 
Dominion: — 

Ohders-in-Council. 

Date of Order-m-Council. 

April 30, 1912 

August 5, 1912 

November 29, 19L2 , 

September 22, 19111, as 

amended by Order-in 
Council of November, 

24, 3913 

March 25, 1915 

July 12, 1915 

July 29, 1919 

March 9, 1921 

October 22, 1924 

A recent and dose scrutiny of the provisions contained 
in such Orders-in-Council disclosed important omissions 
and impracticable conditions. In order, therefore , to put 
the matter on a better and sounder basis, the whole of the 
provisions of the Mining Act, 19 08, and the large number 
of amendments of that Act were carefully reviewed, with 
the result that all the previous Orders-in-Council were re- 
voked and a fresh Order-in -Council was gazetted (Gazette 
No. 71 of October 15, 1925), declaring that the following 
provisions of the Mining Act, 1908, and its amendments and 
the regulations gazetted thereunder shall be applied to pros- 
pecting and mining for and the storage of petroleum and 
other mineral oils, and of natural gas within the districts 
described in the Order-in-Council — namely: 

The Mining An, 1908 

Part I. — Section 4: Definitions of Crown lands, Endow- 
ment, Land, Minister, Native, Native land, Native 
ceded land, Native reserves, Occupier, Owner, 
Person, Private lands, Public Reserve, Unalienated 
Crown land; Section 7. 

Part III. — Section 20. 


Date published in New Zealand 
Gazette. 

Ma\ 9, 1912 
August 8, 1912. 

December 5, 1912. 

September 25, 1913, and 
November 27, 1913, re- 
spectively. 

April 1, 1915 
July 15, 1915 
August 7, 1919 
March 18, 1921. 

October 23, 1924 
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Part IY. — Sections 76 to 79, 80 (1), 81 to 85 (both in- 
clusive), 95, 113, 154, 165, 166, 168, 171, 172, 173, 
179; 205, 207, 209, 212 (a) (b) (c) and (e), 213, 
214 to 222. 

Part Y. — Sections 243, 245 to 247, 2*54 (37), 261, 262, 
263, 265 to 273 (both inclusive), 275, 276 

Part IX.— Sections 3 30, 321, 322, 323, 324, 325, 32& 
to 330 

Part XII.— Sections 392 (1) (2) (13) (33) (34) (36) 
(40) (43) , 402 

The Mining Amendment Act, 1910 — Sections 5, 15, 
19 (l) (t) (u) 

The Mining Amendment Act, 1911 —Section 3 

The Mining Amendment Act 1914 — Sections 13, 15, 
17, 18, 24, 50 

The Mining Amendimnt \ct, 1919 — Sections 10, 11 

The Mining Aimndimnt Act 1920 — Sections *5, 11, 
12 

The ’'lining \mendmi nt Act 1922 - Sections 2, 11, 
13 

The Mining Amendment Act, 1924 — Section 6 

Regulations 1, 10, 15 to 17, 19, 21, 33, 34 to 37, 57, 
68 to 75, 77, 79 to 85, 91, 124, 147 to 152, 156, 169, 
170, as published m New Zealand Gazette No 93 
of August 5, 3915 

Regulation 76, as published in New Zealand Gazette 
No 128, of November 16, 1916 
Regulations 193 to 301 a, as published in New Zealand 
Gazette No 99, of November 24, 1921, and as 
amended by Regulations published in New Zea- 
land Gazette Nos 2 and 12, of January 15, 1925, 
and February 19, 1925, respectively 
Regulation 37, as published in New Zealand Gazette 
No 103, of December 15, 1921 

The districts defined within which such Order-in- 
Council is to be applied are fully described in the second 
schedule thereto 

V further Order-m-Council, containing the same pro- 
visions as those referred to in the two last preceding para- 
graphs, and applying to the survey districts of Tutamoe, 
Tokomaru, Waikohu, and Patutahi, situate in the Gisborne 
Land District, was gazetted on October 22, 1920. 
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The law as now applied by such two last mentioned 
Orders-in -Council may be described briefly as follows: — 

The Mining Act, 1908. 

Part I. — Section 4: So many of the definitions as 
applied to petroleum have been incorporated in the 
Order-in-Council — viz: Crown lands, Endowment, 
Land, Minister, Native, Native land, Native ceded 
land, Native Eeserves, Occupier, Owner, Person, 
Private lands, Public Reserve, Unalienated Crown 
land. 

Section 7 provides that Proclamations, Orders-in- 
Councils, Orders, Rules, Regulations, or Gazette 
notice as may be made from time to time may 
apply in any manner, partially or generally, in 
relation to matter, person, time, or place, and 
may be altered, revoked, or cancelled. 

Part III, Section 20, as amended by Section 3 of the 
Mining Amendment Act, 1922, provides that State Forests 
Tv ® esprTm h hall be subject to the provisions of 

the Mining Act, 1908, relating to mining on Crown lands, 
subject to Section 155 of the Forests Act, 1921-22 as to 
timber cutting rights. 

... .' Part iV ’ Section 70, as amended bv Sections 3 of the 
Mining Amendment Aet, 1911, and bv Section 12 of the 
Mining Amendment Act, 1920, provides for the granting 
by the Warden within a mining district or the Commissioner 
ot Crown lands outside a mining district, with the consent 
m writing of the Minister of Mines, of a warrant (defined 
as "a Mineral Prospecting Warrant) authorising the holder 
to prospect for any specified mineral or minerals over any 
Crown or other lands specified in the warrant not exceed- 
ing an area of 10,000 acres A deposit of £50 for the first 
thousand acres, with an addition of £25 for everv thousand 
acres or part thereof applied for i„ excess of one thousand 
acres, has to he made with the application In respect 
of any land other than Crown land, the issue of the warrant 
i' subject to the written consent of the owner and lessee 
if any. 

Section 77 provides that a Mineral Prospecting War- 
ranty shall, unless previously cancelled under Section 79, 
continue in force for a period of five years from the date on 
which it was granted. 
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Section 78 provides that the holder of any such war- 
rant shall, while it continues in force, have the exclusive 
right to prospect for the mineral or minerals specified in the 
warrant, and may enter upon such land for that purpose. 

Section 79 provides that every Mineral Prospecting 
Warrant shall be held under such conditions as to employ- 
ment of labour and development of the mine as may from 
time to time be prescribed by regulations, and that it may 
at any time be cancelled for the non-observance on the part 
o* the holder of any such conditions 

Section 80 (1) : At any time while a mineral prospect- 
ing warrant is in force the holder shall, on complying with 
the provisions of those parts of the Act which were incor- 
porated in the Order-in- Council under Section 2 of the Min- 
ing Amendment Act, 1911, iiave the right to a mineral lease 
of such part of the land to which the warrant relates not 
exceeding one thousand acres, and in one continuous block, 
a* he may select. 

Section 81 empowers the Governor- General to make 
regulations by Order-in-Council prescribing the rent and 
royalty payable, and the labour and other conditions under 
which any Mineral Prospecting Warrant or Mineral Lease 
shall be granted; pro\iding for the refund from time to 
time of sums (not exceeding m the whole the amount de- 
posited with the application) in proportion to the amount 
spent in complying with any such labour or other condi- 
tions ; and prescribing the terms and conditions on which 
licenses or warrants may be issued and the amount that shall 
be expended each year in prospecting under any such license 
or warrant. 

Section 82 reserves the right of the Warden or Com- 
missioner of Crown Lands to grant licenses or warrants for 
prospecting for gold or other metal or mineral, etc , over 
any part of the land which may be leased for another 
mineral, such as the production of petroleum, provided 
that the holder of petroleum rights will not be prejudiced 
thereby 

Section 83 empowers the holder of a Mineral Pros- 
pecting Warrant or of a mineral lease to obtain any mining 
privilege for gold or any other metal or mineral over any 
part of the lands specified in the warrant or lease. 

Section 84 provides that, subject to the provisions of 
Sections 76 to 85 of the Mining Act, 1908, the provisions 
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of that Act, relating to prospecting warrants or licenses, 
and to mineral licenses shall, so far as applicable, apply to 
mineral prospecting warrants and mineral leases. 

Section 85 provides that the powers conferred under 
Sections 70 to 84 of the Mining Act, 1908, on a Warden 
or Commissioner of Crown lands may be exercised by the 
Governor- General in respect of Native lands. 

Section 95 provides that every person by whom any 
claim or other mining ] rivilege is lawfully taken up, and 
every person lawfully deriving through him shall, accord- 
ing to his share and interest therein, be deemed to he the 
holder thereof until it is forfeited or abandoned. 

Section 113 defines the procedure which is to be fol- 
lowed where compensation is to be determined by the 
Warden and Assessors. 

Section 154 provides the machinery as to surrender, 
exchange, and amalgamation of mining privileges, provided 
that the surrender shall not in any way release the holder 
from liability for all sums owing in respect of rents, fees, 
royalty, etc. 

Section 105 specifies the general rules in respect to 
every application to the Warden for the grant, surrender, 
exchange, amalgamation, or protection of mining privileges, 
or, in the case of a claim, for authority to employ less than 
the prescribed number of workmen. 

Section 106 prescribes that powers and functions con- 
ferred by the Mining Act, 1908, upon the Warden and 
Begistrar respectively for receiving and disposing of appli- 
cations for prospecting warrants, prospecting licenses, etc., 
shall, where the land is outside a mining district, be exer- 
cised by the Commissioner of Crown Lands ; but such power 
docs not apply in the case of Native land or of land partly 
within and partly outside a mining district. 

Section 108: Surveys are not required whore the whole 
of land applied for is included in Crown grant or land trans- 
fer certificate of title, unless the Warden specially orders 
that to be done, etc. 

Section 171: Every mining privilege shall be deemed 
to be a chattel interest, and may be sold, encumbered, 
transmitted, seized under writ of execution or warrant, or 
otherwise disposed of as fully as a chattel interest in land, 
subject nevertheless to the provisions of the Mining Act, 
1908 . 
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Section 172 provides for the registration of transfers 
of any mining privilege, and for the conditions subject to 
which such may be done 

Section 173 requires the Warden, when granting or 
renewing any license, to transmit the instrument of license 
or renewal to the Eegistrar for registration and issue, and 
the Registrar is required, after endorsing thereon a 
memorial of every registered instrument affecting the same, 
to issue it to the person entitled to receive it . 

Secton 179 provides for the payment of the prescribed 
fee for registration of instruments (see Regulation No. 84 
referred to hereafter) 

Section 205 requires the consent of the local or other 
authority having the control of any road or street where 
the holder of a mining privilege desires to exercise upon, 
over or under any public road or public street, any of his 
rights as such holder. 

Section 207 provides that, except where otherwise pro- 
vided by the Mining Act, 1908, every person who by reason 
of his mining operations causes damage to land shall be 
liable to pay compensation for such damage to the owner 
and occupier of such land, and such compensation shall be 
assessed in the manner prescribed by Section 113, which 
has boon mentioned previously herein. 

Section 209 provides that, in assessing the compensa- 
tion payable by the holder of a mining privilege to any 
person, compensation already received shall be taken into 
account, so that the claimant shall in no case be entitled 
to compensation more than once in respect of the same 
matter. 

Section 212 — (a) (b) (c) and (e) : The holder of a 
mining privilege is not entitled to valuation or compensa- 
tion from the Crown in respect of buildings, machinery, 
and other structural or non -structural improvements made 
by him, but the holder at any time before the expiration of 
the prescribed period after he ceases to be the holder may 
remove or otherwise dispose of all structural improvements 
belonging to him and being on the land ; provided that such 
right of removal shall not exist in the case of timber and 
other materials actually used and applied in the construc- 
tion or support of any shaft, drive, gallery, adit, tunnel, 
race, dam, or other mining work existing on the land. If 
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he removes any such timber or other materials in breach 
thereof he is liable to a fine not exceeding £100. The pre- 
scribed period is specified as 80 days after he ceases to be 
the holder of the mining privilege. Except as already 
mentioned, no person shall have any right or title to any 
improvements on the land comprised in any mining privi- 
lege after he ceases to be the holder thereof. 

Section 213: All wages payable to the workmen 
employed at any mine shall, if so requested by a majority 
of such workmen, be paid either at the mine or at some 
place not more than two miles from the mine 

Section 214 provides that every person who is employed 
by the holder of a mining privilege to work thereon on 
wages or on contract shall have a lien on such mining privi- 
lege for wages or contract moneys owing to him by such 
employment extending to three months, wages to a wages 
man and to £100 in the case of a contractor or sub-con- 
tractor The wages man has priority 

Part JV, Section 215, provides that a duly registered 
lien for wages or contract moneys shall have priority over 
all other then existing or subsequently created encum- 
brances, liens, or interests whatsoever affecting the mining 
privilege to which such registered lien relates 

Section 21G as amended b) Section 19 (i) of the Min- 
ing Amendment Act, 1910, empowers the Warden to deter- 
mine all questions relating to liens, and to allow T costs 

Section 217 empowers the Warden to make an order 
on the application of the lienee causing the mining privilege 
to which the lien relates to be sold bv public auction, pro- 
vided that the application of the lienee is made within three 
months after the registration of the lien or within such 
further period not exceeding three months as the Warden 
may allow, and that due notice of the application has been 
given to the holder of the mining privilege 

Section 218 prescribes how the proceeds of the sale of 
the mining privilege are to be applied, and also empowers 
the Warden to execute transfer of privilege 

Section 219 empowers the mortgagee of a mining privi- 
lege which has been ordered to be sold to satisfy the liens. 

Section 220 provides how the moneys paid by the mort- 
gagee are to be applied. 
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Section 221 provides that the term “mining privilege” 
as mentioned in Sections 214 to 220, both inclusive, shall 
include all plant and machinery situate on or worked in 
connection with a mining privilege and belonging to the 
holder thereof. 

Section 222 provides that in so far as may be prescribed 
by Eegulations under the Mining Act, 1908, “The Wages 
Protection and Contractors’ Liens Act, 1908,’ shall not 
apply to any lien 

Part V, Section 248, prohibits the employment of any 
skilled or unskilled manual labour on Sundays, except in 
cases where the previous authority in writing of an Inspec- 
tor of Mines has been obtained 

Section 245 gives the right of appeal to the Warden 
from a decision of any Inspector of Mines in respect of the 
granting or refusal of an authority to work on Sundays 

Section 246 provides that if any workman is employed 
m breach of Section 243 the person or company employing 
him and also, where the employer is a company, the mine 
manager and every director thereof are severally liable to 
a fine not exceeding £5, provided that if the Court is satis 
tied that the employment was rendered necessary by reason 
of breakage or other special emergency involving danger 
to life or damage to property such shall be regarded as a 
sufficient defence to a prosecution 

Section 247 The operations of Section 17 of the Police 
Offences Act, 1908, are not affected by Sections 243 to 246 
of the Mining Act, 1908 

Section 254 (37) as amended by Section 19 (q) of the 
Mining Amendment Act, 1910, pro\ules that every steam 
boiler shall be provided with a proper steam gauge and 
water gauge, and also with a proper safety valve Every 
boiler shall be thoioughly cleansed and once in every twelve 
months shall be subjected to an hydraulic test The date 
and full description of every such test and cleansing is to 
be entered m a book kept by the mine manager or other 
person m charge, and the entries in such hook shall on de- 
mand be open to the perusal of any Inspector of Mines or 
to an\ Inspector under the Inspection of Machinery Act, 
1908 ‘ 

Where compressed air is used as the motive power for 
any machinery the air receiver or air pipe shall have a pres- 
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sure gauge so fixed that the engine-driver shall have an 
uninterrupted view of the pressure gauge. 

Section 261 empowers an Inspector of Mines to give 
notice to the person in charge of the mine of dangerous or 
defective matters which, in his opinion, threaten or tend 
to the bodily injury of any person, and the case is not 
elsewhere sufficiently provided for by any express provision 
of so much of the Mining Act, 1908, as is applied to the 
production of petroleum. 

There is a right of appeal from the requisition of the 
ln*j)cctor of Mines to the Warden, who may by order con- 
firm, reverse, or modify the requisition as he thinks fit. 
If the owner fails to comply with the requisition or order, 
and such failure continues for 14 days after the expiration 
of the time for objection or after the date of the order, he 
commits an offence, but if the Court is satisfied that the 
owner has taken active measures for complying with the 
requisition or order but has not with reasonable diligence 
been able to complete the works it may adjourn such pro- 
ceedings, and if the works are completed within a reason- 
able time no fine shall be inflicted. 

Section 262: All employees are required to report un- 
safe appliances or dangerous rdatters to the person under 
w h >m‘ immediate direction or control they may be Every 
person is required to satisfy himself of the safety of the 
appliances lie may have to use, and shall refrain from using 
anything which is unsafe. Every person in sub-charge of 
and employed in mining operations shall on changing his 
shift inform the person appointed to relieve him of the 
state of the workings in which he has been employed. 

Section 263: The Inspector of Mines is required there- 
under to make inquiry into the matter of any complaint by 
any person employed in a mine, without divulging the name 
of the informant. 

Section 265: Every person who by himself, his agent, 
or servant is guilty of negligence by which any person is 
injured or killed commits an offence. 

Section 266 as amended by Section 17 of the Mining 
Act, 1914: Where in the opinion of the Inspector of Mines 
an accident in a mine resulting in the death or injury of 
any person was caused directly or indirectly by the non- 
observance by the mine manager, etc., of the mine of any 
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provisions of the Mining Act, 1908, or of any regulation 
thereunder, or by reason of his negligence, the Inspector 
is required to apply to the Warden to hold an inquiry into 
the matter. The person whose non-observance or negli- 
gence is to be inquired into has to appear at the time and 
place fixed by the Warden and to produce his certificate 
to the Court. The Court consists of the Warden sitting 
with two Assessors appointed by the Warden, one of whom 
shall be the holder of a first-class certificate as a mine 
manager and who has been actually engaged as such, and 
the other shall be a workman selected by a society of work- 
men formed in connection with the mining industry. If 
the Court finds that the accident was caused directly or 
indirectly by the non-observance by the holder of any certi- 
ficate under the Act or any provisions thereof, or of any 
regulation thereunder, or by reason of his negligence it may 
disqualify him, cancel his certificate, or suspend it for 
such period as it thinks fit There is a right of appeal 
against the order of the Court as if it were an order of the 
Warden and the appeal would have to be heard by a Judge 
of the Supreme Court Notice of any disqualification re- 
quires to be published in the Gazette. 

Section 267 provides that any accident occurring in a 
mine shall be prima facie evidence that such accident 
occurred through some negligence on the part of the owner 

Section 208: If any person employed suffers any injury 
in person, or is killed owing to the non-observance of any 
of the provisions of the Mining Act, 1908, such non-observ- 
ance not being solely due to the negligence of the person 
so injured or killed, or in any way to the negligence of 
the owner of the mine, his agents, or servants, the person 
so injured, or his personal representatives, or the personal 
representatives of the person so killed, may recover from 
the owner compensation by way of damages as for a tort 
committed oy such owner. The amount of such compensa- 
tion with the costs of recovering the same shall constitute 
a charge on the mine and mining plant in or about which 
such person was employed. The compensation may be 
recovered under the provisions of the Workers’ Compensa- 
tion Act, 1922, or the Death by Accident Compensation 
Act, 1908, whichever is applicable, according to the cir- 
cumstances of each particular case, but nothing in Section 
268 shall take away from any person any right to take pro- 
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ceedings in respect of a claim for compensation for injury 
or death by accident which he may have under any Act 
other than the Mining Act, 1908. if he prefers to proceed 
under such Act, but in such case he shall forfeit any right 
he may have to take proceedings under that Section. 

Section 209 as amended by Section 19 (t) of the 
Mining Amendment Act, 1910, and Section 11 of the Min- 
ing Amendment Act, 1922, defines the procedure which 
must be followed when an accident occurs in a mine. 

Section 270 specifies that no person having a personal 
interest in or employed in or in the management of a 
mine in which an accident has occurred shall be qualified 
to serve on a jury empanelled on the inquest. Disqualified 
persons are not to be summoned to appear, and it is the 
duty of the Coroner not to allow any such person to be 
summoned or sit on the jury . Whenever practicable one- 
half of the jmwmen shall be miners 

Section 271 defines the duties of the Inspector of Mines, 
one of which duties requires him to see that the provisions 
of the Mining Act, 1998, are complied with, and to visit 
and inspect mines and all machinery, etc. 

Section 272 Where it appears to an Inspector that any 
sanitary defect in a mine may he more effectually remedied 
or dealt with In the District Health Officer, lie is required 
to give notice thereof to that officer, who shall thereupon 
take such measures as may be necessary to effectually 
remedy the defect 

Section 279 pro\ides that tin* powers of the Inspector 
of Machinery under the Inspection of Machinery Act, 1908, 
are not affected by the pio\jsions of the Mining Act, 1998 
Section 275 pro\ides that e\en person who m any way 
contravenes or fails to comply with the provisions of Part 
V of the Mining Act, 1908, is liable to a fine not exceeding 
£50 if he is convicted in the capacity of owner or mine 
manager, underground manager, or person in charge of or 
giving orders or directions relating to the carrying on of 
any mining operations, and every person who contravenes 
that part of the Act if he is convicted in any other capacity 
than as aforesaid is liable to a fine not exceeding £10 

Section 276: If the fine has reference to an offence by 
reason whereof any person is injured or killed, the whole 
or any part of such fine may, by the convicting Court, be 
awarded to such person, or, to his personal representatives. 
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Part IX, Section 310, provides that the proceedings 
for the recovery of fines shall be taken in a summary way 
in the Warden’s Court before the Warden alone. 

Section 321 provides machinery in respect of encroach- 
ment suits. The Court is empowered on application to 
authorise any person to enter on any land, mine, etc., for 
the purpose of ascertaining whether any encroachment 
exists. 

Section 322 provides when such powers of the Court 
as mentioned in the preceding section may be exercised. 

Section 323 defines the general powers of the Court to 
enforce contracts or award damages, etc 

Section 324 defines how judgments and convictions 
may be enforced by the 1 Warden 

Section 325 specifies by whom warrants of the Court 
may be served. 

Section 326: No proceedings shall be dismissed or 
vitiated because of informality In every instance the 
proceedings shall be amended by the Court so that the 
actual subject-matter in dispute may plainly appear and 
be adjudicated upon according to the substantial rights ol 
the parties 

Section 327 provides for recording and formal drawing 
up of judgments by the Warden or Clerk of the Court 

Section 328 specifies the mode of service of injunctions 
or other orders. 

Section 329 confers additional powers upon the Warden 
so that he may exercise all the powers of the Supreme 
Court or a Judge thereof. 

Section 330 defines the machinery under which orders 
of the Court may be enforced by indicting fines and other- 
wise. 

Part XII, Section 392 (1) (2) (13) (33) (34) (36) 
(40) (43) , as amended by Section 1 1 ol the Mining Amend- 
ment Act, 1919 Regulations may be made: (a) Under 
paragraph (1) prescribing the rights, duties, powers, and 
functions of the Warden or any officer or other person 
appointed under, the Mining Act, 1908, or employed or act- 
ing in the administration thereof and of the districts wherein 
he shall exercise the same; (b) under paragraph (2) for 
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the efficient management and administration of affairs of 
the mining districts; (c) under paragraph (13) prescrib- 
ing the terms, conditions, and restrictions subject to which 
prospecting operations may be carried on, the mode of 
assessing the amount of compensation payable by the pros- 
pector to the owner or occupier of the land prospected on, 
etc.; (d) under paragraphs (33) (34) and (36) fixing the 
fees to be paid in respect of Court proceedings, prescribing 
the costs that may be awarded, the scale of allowances 
for witnesses' expenses, and the procedure in specified 
cases, including claims for damage done to land by reason 
of prospecting operations; and (e) under paragraphs (40) 
and (43) inr the compilation of mining statistics and re- 
quiring from the holders of mining privileges all such par- 
ticulars as may be prescribed, and also prescribing the re- 
spective forms of licenses, etc., that may be issued, the 
mode of recording same, etc 

Section 402 empowers the Beecher ol Goldfields 
Ihwenue lor a mining district or the Beecher of Land 
Bevenue lor a land district to sue for the recovery of fees, 
rent*, rcnnltic s. and other dues payable 


Thl Mining Amendment Act, 1910 

Section 5 empowers the Warden to direct that the land 
comprised in any claim shall be surveyed in the prescribed 
manner, and also authorises him to direct that the cost or 
estimated cost of the survey shall be deposited in the 
Warden s Court by the person on whose application the 
order is made ; the time within such survey shall be com- 
pleted is three months, or within such extended time as 
the Warden allows 

Section 15 provides that all applications for mining 
privileges shall be finally heard and decided by the Warden 
within six months from the date of the application, but 
under special circumstances the Warden may, with the con- 
sent of the Minister, extend the time within which an 
application may be heard 

Section 19 (i) provides for the payment of costs in 
addition to the amount of the lien, or the wages due under 
a lien as a condition precedent to the discharge of the lien. 
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Under paragraph (t) (bb) of Section 19 as amended 
it is provided that every accident connected with the wind- 
ing arrangements and every case of over-winding whether 
attended by person injury or not shall be reported forthwith 
to the Inspector of Mines by the mine manager or other 
person in charge. 

Under paragraph (u) of Section 19 as am ended the 
Inspecting Engineer of Metalliferous Mines, or other officer 
of the Mines Department who is authorised in writing by 
the Minister, may at am time enter and inspect any mine 

Titl Minim, Amiadmi \i Ac i , 1911 

Section 3 extends the scope of Section 76 of the Min- 
ing Act, lyftH, by empowering the Warden to grant to any 
person a warrant (a mineral prospecting warrant) authoris- 
ing the holder to prospect 1 or any specified mineral or 
minerals only not oxer Crown lands, but other land, pro- 
vided that no such warrant shall be issued with respect to 
any land other than Ciown land unless the consent in writ- 
ing of the owner or lessee, if am , of the land 1ms been 
obtained and is produced to the Warden or Commissioner 
of Crown Lands 

Ttil Mining Amendment Aci 1014 

Section 13 amends Section 261 of the Mining Act, 
1908 The amendments are not important and do not need 
description. 

Section 15 is an important section, as it empowers 
an Inspector of Mines when he is of opinion that a mine 
or any part thereof or any practice therein is immediately 
dangerous to life, he may cause the person in charge of 
the mine to withdraw the workmen therefrom, except such 
v orkmen as are required to effect the necessary work to 
I ut the mine in a sale condition, or he ma\ cause the said 
practice to be* discontinued Mining operations shall not, 
save in pursuance of an order by the Warden, he resumed 
until the Inspector of Minos has certified that the mine or 
part thereof has been made safe to his satisfaction or that 
such practice has been discontinued The person in charge 
of the mine upon receipt of notice from the Inspector is 
required to take active steps to comply therewith, in de- 
fault whereof he is liable to a fine not exceeding £100 
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Any owner, agent, mine manager, or person in charge of 
a mine who directs or wilfully allows mining operations or 
any practice to be resumed or continued in breach of Section 
15 is liable to a fine not exceeding £100 for every day or 
part of a day on or during which such operations or prac- 
tice shall be resumed or continued. If the owner objects 
to comply with the terms of the notice there is a right of 
appeal to the Warden, who is required to investigate and 
to determine the question at issue. 

Section 17 repeals Sub-section 4 of Section 266 of the 
Mining Act, 1908, and there is substituted a provision pro- 
viding that an inquiry as to accidents shall be held before 
a Court consisting of the Warden sitting with two Assessors, 
both appointed by himself, one of whom shall Ijp the holder 
of a first-class certificate as a mine manager, and who has 
been actually engaged as such, and the other shall be a 
workman selected by a society of workmen formed in con- 
nection with the mining industry. 

Section W extends the provisions of Sections 275 and 
276 of the Alining Act , 1908, to offences under the Amend- 
ing Act with respect to the working, regulation, or inspec- 
tion of mint's 

Section 24 makes it mandatory that it shall be the 
duty of the Inspector of Mines to prosecute all persons who 
are reasonably believed to have committed any serious 
breach of the Mining Act, 1908, the Mining Amendment 
Act, 1914, or of any regulation made thereunder respec- 
tively unless the Inspector is satisfied that the appropriate 
proceedings in respect of the same breach have been insti- 
tuted and are being duly carried on by some other person 
empowered in that behalf No person may he punished 
twice for oiu* and tin* same offence 

Section HO empowers the Registrar to revise the register 
of mining privileges in eases where he has reason to believe 
that the mining privileges are not being worked The pro- 
cedure is largely availed of in respect of mining privileges 
relating to mining for other than petroleum 

The Mining Amendment Act, 1919 

, mo Sect | 0n . 10 amends Section 261 of the Mining Act, 

J08, relating to requisitions for remedy of dangerous 
matters m mines The amendments are of a machinery 
nature and do not need explanation 



27 


Section 11 amends and extends the requirements of 
Section 392 as to the compilation of mining statistics. 


The Mining Amendment Act, 1920. 

Section 5 extends further the provisions of Section 
260 of the Mining Act, 1908, so as to empower the Court 
to make such order as to the payment of the costs of the 
inquiry, provided for under that Section, etc. 

Section 11 amends Section 20 of the Mining Act, 1908, 
by adding thereto a reference to the Scenery Preservation 
Act, 1908, ajad also adding reserves. The consent of the 
Minister charged with the administration of the Scenery 
Preservation Act , 1908, has to be obtained to the granting 
of a license or other mining privilege u fleeting scenery re- 
sen es 

Section 12 has already been referred to in connection 
with Sections 70 and 78 of the Mining Act, 1908. 


The Mining Amendment Act , 1922. 

Section 2 provides for making regulations prescribing 
for the payment of fees where the approval of the Minister 
of Mines has to be obtained to the 1 exercise or performance 
of any power or duty by a Warden or Commissioner of 
'Crown Lands under the Mining Act, 1908. (For regula- 
tion see Gazette No 00 of October 1, 1925.) 

Section 11 specifies that where an accident causes loss 
of life to any person or causes any fracture of the head, or 
of any liino, or of any other serious personal injury to any 
person, the mine manager or other person for the time 
being in charge shall forthwith by telegraph give notice 
of such accident to the Minister of Mines, the Warden, the 
Inspector of Mines, and the workmen’s Inspectors, and in 
addition he shall give to the Inspector in the prescribed 
form written notice of such accident. 

Section 13 makes slight verbal alterations to Section 
30 of the Mining Amendment Act, 1914, and do not need 
Any explanation. 
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The Mining Amendment Act, 1924. 

Section 6 provides that licenses for dams cannot be 
granted by the Warden without the consent of the Minister 
of Mines. 


Heoulat ions Incorporated in Orders-in-Council. 

The Orders-in-Council not only apply certain provisions 
of the Mining Acts to prospecting and mining for and the 
storage of petroleum, but also incorporates certain of the 
Regulations dealing generally with mining, and in order that 
this paper may be complete, a brief resume of such Regu- 
lations is gi v ('ii hereunder (Oa/ette No 93 of August 5, 
1915 ) : — 

Regulation 1 provides that words and expressions in the 
Regulations shall have the same meaning as in the Mining 
Act and its Amendments It also provides that all refer- 
ences in the Regulations to the Warden or Registrar shall 
to a limited extent be deemed to bo references to the Com- 
missioner ol Crown Lands and the Receiver of Gold 
Iir\ enue respectiy eh 

Regulation 10 provides that in the ease of prospecting 
warrants or licenses relating to other than Native land the 
application shall be dealt with under such of the provisions 
of Section 105 of the Mining Act, 1008, and the Regulations 
relating thereto, as are applicable 

Regulation 15- The rent payable under a mineral pros- 
pecting warrant shall bo Id per acre per annum for the 
first two years, 2d per acre per annum for the third year, 
3d per acre* per annum for the fourth year, and 6d per 
acre per annum for the fifth year 

Regulation 10: The rent payable under a mineral lease, 
granted under Section 80 of the Mining Act, 1908, shall be 
2s Gd an acre, or part of an acre, per annum, but should 
the prescribed royalty exceed the amount of rent in anv 
one year such rent shall for that year cease. 

Regulation 17 provides that the royalty payable under 
a mineral lease shall be one-twenty-fifth of the value of 
the mineral at tho pit’s mouth, and such value shall be 
fixed before the lease is issued. 
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Regulation 19: The holder of a mineral prospecting 
warrant is required to transmit to the Inspector of Mines 
every six months a statement of the amount expended dur- 
ing the preceding six months, together with a short report 
of the nature of the prospecting operations. The statement 
as to expenditure requires to be verified by statutory de- 
claration. Copies of such statements and reports also re- 
quire to be forwarded to the Minister of Mines. 

Regulation 21 provides for refunds of the amount de- 
posited In an applicant for a mineral prospecting warrant 
or mineral least* in sums of not less than £50 on the certi- 
ficate of an Inspector of Mines that all the requirements 
of tin* Mining Act and Regulations lane been complied 
with, and that at least £100 has been expended in pros- 
pecting or the development and working of the lands com- 
prised in tlu* mineral least* for every £50 applied for as 
a refund 

Regulation 33 prescribes tin* general rules which shall 
be observed in respect of every application to the Warden 
under Section 165 of tin* Mining Act, 1908. As the rules 
are 1 airly extensive they art* not repeated in this paper, 
but may he referred to in the Gazette mentioned above. 

Regulation 3-1 proxides that the Regulations for the 
time being in force, relating to block and section surveys 
under tin* Surveyors’ Institute and Hoard of Examiners, 
Act, 1908, shall be deemed to be incorporated with and 
subject to the Regulations under the Mining Acts. 

Regulation 35 empowers tin* Warden at his discretion 
to order the land to which an application relates to be 
surveyed notwithstanding that the area does not exceed 20 
acres. 

Regulation 36 specifies in detail the requirements 
which must be made in making the survey. 

Regulation 37 prescribes the general rules which shall 
apply with respect to surveys. (For amendment, see 
Gazette No. 103 of December 15, 1921.) 

Regulation 57 prescribes the procedure for the sur- 
render of mining privileges, whether absolutely or for pur- 
poses of exchange of title or amalgamation of claims. 

Regulation 68 prescribes the form of and how the 
register which requires to be kept by a Registrar or Re- 
ceiver f Gold Revenue shall be divided into parts, etc. 
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Regulation 69 provides for keeping alive registers which 
were in existence when the Mining Act, 1908, came into 
force. 

Regulation 70 prescribes that the office of registration 
shall be the office of the Registrar as provided by Section 
178 of the Mining Act, 1908, etc., etc. 

Regulation 71 prescribes that the registration of an 
instrument shall not be deemed to be invalid* by reason 
merely of being effected in the wrong office, unless the 
Warden is satisfied that it has resulted in deceiving any 
person and thereby actually prejudicing his rights. 

Regulation 72 requires that all instruments shall be 
registered in the order in which the\ are deposited for 
registration. 

Regulation 73 prescribes that for the purpose of Regu- 
lation 72 mi application under Clauses 77 or 78 of the 
Regulations shall be deemed to be an instrument 

Regulation 74 prescribes that the instrument registered 
or a duplicate original or certified copy shall be retained and 
filed as a record by the Registrar, and for that purpose the 
original must be accompanied by such duplicate original 
or certified copy. 

Regulation 75 provides how the registration of an in- 
strument shall be effected. 

Regulation 77 prescribes the procedure to be followed 
as to the registration of mining privileges held otherwise 
than under license. 

Regulation 79 prescribes where instruments or applica- 
tions require to be lodged, and during the hours as defined 
in Regulation 120 (daily from 10 a m. to 1 p.m. and from 
2 p.m. to 4 p m , exeept on Saturdays, Sundays, and holi- 
days; oil Saturdays from 10 am. to 12 noon). 

Regulation 80 provides that the Registrar shall not 
register any mining privilege's, or lien, or am instrument 
purporting to transfer, or to in any wav deal with any 
mining privilege, except in in (inner provided by the Mining 
Act, 1908, and the Regulations. & 

Regulation 81 requins the Registrar to see that instru- 
ments liable to stamp duty are duly stamped before regis- 
tration by him 
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Regulation 82 empowers the Registrar to rectify errors 
in entries in the register or in any memorial. 

Regulation 88 requires the Registrar to furnish to any 
person applying a certified copy of any registered instru- 
ment upon payment of the fee of 6d per folio of 90 words. 
Every document purporting to be certified under the hand 
of the Registrar and the seal of the Court as a certified 
copy shall; without proof of his signature, be received in 
evidence for all purposes for which the original instrument 
might be put in evidence. 

Regulation 84 provides for payment of a registration 
fee of Is for each separate registration and for payment of 
Is for search fee in respect of first title, and 6d for every 
additional search made at the same time 

Regulation 85 provides that the register may he 
searched at any time during office hours 

Regulation 91 prescribes the terms, conditions, and 
reservations subject to which every mining privilege shall 
be deemed to be granted and held. As there are no Jess 
than 11 sub-paragraphs, some of w r hicli are fairly long, the 
provisions thereof are not repeated, but may be perused 
by referring to the Gazette already quoted 

Regulation 124 specifies tlmt the fee* mentioned in the 
seventh schedule to the Regulations shah be payable in re- 
spect of matters therein mentioned, and that the allowance 
to witnesses in proceedings in the Warden’s Court shall be 
those' specified in that schedule. 

Regulations 147, 148, 149, 150, 151, 152 specify as to 
how service may be effected in connection with the pro- 
ceedings before the Warden, except in the case of a sum- 
mons where the mode of service is prescribed by Sub- 
sections (14) to (19) of Section 333 of the Mining Act, 
1908 Where in the case of a summons the defendant is 
beyond the limits of the Dominion , but has an agent within 
the Dominion authorised to defend actions, service, may, 
by leave of the Court, be made upon such agent. 

Regulation 156 empowers the Receiver of Land Revenue 
outside a mining district to exercise the powers and func- 
tions of the Receiver of Gold Revenue fco the extent pre- 
scribed by Section 166 of the Mining Act, 1908. 
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Regulation 109 specifies what forms may be used under 
the Alining Act, 1908. 

Regulation 170 provides that where the Commissioner 
oi Crown Lands exercises the powers and functions of the 
Warden it shall not be necessary to seal any license or 
warrant. 

Gazette No. 128 of November 16, 1916: Regulation 76 
requires the Registrar in the case of the transfer of a min- 
ing privilege or of any interest therein to endorse on the 
license or document of title a memorial, giving particulars 
of the transfer, and where the transfer affects any surveyed 
portion of any surveyed claim he is also required to cancel 
the plan on the special claim license as to the transferred 
portion of such claim, and to issue a new license in respect 
of the portion so transferred. 

— Special Regulations Relating to Petroleum. — 

Gazette No. 99 of November 24 , 1921, as amended by 
Regulations published in Gazette Nos. 2, 12, and 80 of 
January 15, February 19, and November 19, 1925. Regu- 
lations 193 to 301 (a). As such Regulations are of very 
important nature they are repeated in full hereunder. 

— Definitions. — 

193. In this part of these regulations, unless incon- 
sistent with the context, — 

“Apparatus” means electrical apparatus, and includes 
all apparatus, machines, and fittings in which con- 
ductors are used, or of which they form a part. 

“Authorised person” means a competent person 
appointed in writing by the well -manager to carry 
out certain duties. 

“Board of Examiners” means the Board of Examiners 
appointed pursuant to Sections 226 and 227 of the 
Mining Act, 1908. 

“Casing” means the pipe commonly used within wells 
drilled for natural gas or petroleum. 

“Circuit” means an electrical circuit forming a system 
or branch of a system. 

“Conductor” means an electrical conductor arranged to 
be electrically connected to a system. 
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‘Earthed' 1 means connected to the general mass of 
earth in such manner as will ensure at all times 
an immediate discharge of electrical energy with- 
out danger. 

'High pressure” means a pressure in a system normally 
above 650 volts, but not exceeding 3000 volts, 
where the electrical energy is used or supplied. 

‘Inspector’ means an Inspector of Mines appointed 
under the Mining Act, 1908. 

‘Live” means electrically charged. 

‘Mining operations” and “mining purposes* ’ mean 
boring or otherwise prospecting for natural gas, 
petroleum, or oil, and drilling, operating, or 
abandoning a well or spring as herein defined or 
the refinement of oil produced therefrom, and in- 
cludes : — 

(a) The storing, conveyance, and treatment of 

any natural gas, petroleum, or oil, or other 
similar product. 

(b) The erection, maintenance, and use of 
machinery and the construction or use of 
races, dams, channels, tanks, lighters, ves- 
sels, pipe-lines, reservoirs, and other works 
of whatsoever kind connected with any such 
operations or purposes. 

(c) The deposit or discharge of debris, refuse, 
and waste products produced from or conse- 
quent on any such operations or purposes. 

(d) The lawful use of land, watercourses, water, 
and the doing of all lawful acts incident or 
conducive to any such purposes or opera- 
tions. 

‘Oil” means crude or refined mineral oil and their 
products, excluding water. 

‘Open sparking” means sparking which, owing to the 
lack of adequate provision for preventing the 
ignition of inflammable gas external to apparatus, 
would ignite such inflammable gas. 

‘Pressure” means the difference of electrical potential 
between any two conductors through which supply 
of energy is given, or between any part of either 
conductor and the earth. 
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“ System’ ’ means an electrical system in which all con- 
ductors and apparatus are electrically connected to 
a common source of electromotive force. 

“Well'’ means a borehole drilled for the purpose of de- 
veloping natural gas or petroleum, or a borehole 
producing natural gas or petroleum. 

“Well-manager” means the person having actual con- 
trol of well operations. 

“Well operations” mean drilling, operating, or 
abandoning such well as hereinbefore defined, or 
the refinement of oil produced therefrom, or any 
mining operations. 

‘‘Well -operator” means any legally responsible person, 
persons, firm, partnership, syndicate, corporation, 
company, or association that drills, operates, or 
abandons, or purposes to drill, operate, or abandon, 
such well as hereinbefore defined. 

“Workman” includes e\er y person employed in work- 
ing for wages, or on contract, on or in connection 
with anv well operations. 

— Workmen. — 

194. No person under the age of eighteen years shall 
be employed at well operations. 

195. Every workman at well operations shall be sup- 
plied by the manager or authorised person with a copy of 
these Regulations, and shall be warned by such manager 
or supervisor of the danger of the ignition ol inflammable 
gas or oil. 

196. if more than six persons are employed at one 
time at any well operations there shall be provided near 
sueh operations, and not in the engine-house, boiler-house, 
or any building in which oil is stored or dealt with, suffi- 
cient accommodation for enabling the workmen to con- 
veniently wash themselves and to dn and change their 
clothing 

— Officials — 

197. On and after the date of the gazetting of these 
Regulations no person shall be employed to act in the 
capacity of well-manager and have charge of well operations 
unless he is the holder of a service permit granted by the 
Jtfoard of Examiners. 



35 


198. A service permit shall not be granted unless the 
applicant satisfies the Board of Examiners that (a) he re- 
sides in New Zealand, and that (b) he has had in the 

at least three years’ practical experience in various 
capacities at well operations where gas and oil have been 
dealt with, and that (c) he is a person of ability, sobriety, 
and good conduct; provided that such Board may, if it 
thinks fit, waive the requirements specified in conditions 
(a) and (b) of this Begulaton in the case of a borehole 
which has been drilled in search for coal producing gas. 
The fee for a service permit shall be £2 2s, and such fee 
shall accompany each application (as amended in Gazette 
No 80 of November 19, 1925). 

199. The Board of Examiners shall have the power to 
refuse to grant a service permit or to cancel any permit 
granted as aforesaid. 

200. If a well-manager is at any time incapacitated 
from performing his duties , or is about to be absent from 
the well operations for more than six working days, he or 
the well -operator shall appoint some person, approved in 
writing by an Inspector, as deputy manager during such 
incapacity or absence; but no such deputy shall act for 
more than fourteen working days at any one time, unless 
authorised to do so by an Inspector. 

20 1. A license to bore for petroleum or other mineral 
oils or natural gas shall be issued, in the case of Crown 
lands, only to the holder or holders of a mineral prospect- 
ing warrant or a mineral lease granted under the Mining 
Act, 1908, or, in the case of any lands other than Crown 
lands, to the owner or owners of the land to which the 
license shall relate (the word “owner” includes any person 
or body corporate to whom such owner shall have granted a 
lease or license to prospect or bore for petroleum or other 
mineral oils or natural gas) (As amended in New Zea- 
land Gazette No. 2 of January 15, 1925). 

202. Application for a license to bore for petroleum or 
other mineral oils or natural gas shall be addressed to the 
Minister on the iorm numbered 117 in the Eleventh 
Schedule hereto, and shall be accompanied by a fee of £5. 

203. The license shall be in the form numbered 118 in 
the Eleventh Schedule hereto. An owner or operator hav- 
ing obtained a license to drill shall not be under the neces- 
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eity of confining his operations to one bore, but may drill 
nnj number of bores during the currency of bis license, 
provided that Regulations 204 and 205 shall be complied 
with in respect of each and every bore, and t lie approval of 
an Inspector obtained before any bore is commenced 

C’f nniH'iiccuH'nt of Drilling . — 

o(hi The o\\ ut*r, agent. or manager of any well or boro 
shall, before commencing t]io work of drilling, give written 
notice to an Inspector of his intention to drill, and such 
notice shun contain the following information: — 

(a) Statement of location and ele\ation above sea- 
level oi tht' floor of the proposed derrick and drill 
rig. 

(b) The nun) her or other designation by which such 
well shall be known 

(e) The owners’ or operators’ estimate of the depth of 
thi' point at which water will be shut off, to- 
gether with the method by which such shut-off 
is intended to be made, and the size and weight of 
casing to be used 

(d) The owners’ or operators' estimate of the depth at 
which oil or gas-producing sand or formation will 
be encountered. 

The foregoing provisions shall also apply so far as may 
be to the deepening or redrilling of any well, or any opera- 
tion involving the plugging of any well, or any operations 
permanently altering in any manner the casing of any well 

205. No well shall be drilled within a distance of 132 
yards from an adjoining w^ell or within a distance of 60 
yards from the nearest boundary of an adjoining property, 
tin* mineral rights of which are owmed or leased under 
different ownership. (As amended in New Zealand 
Gazette No. 12 of February 19, 1925.) 

— The Surface. — 

206. If required by the Inspector, that part of the drill- 
ing area containing the derricks and engines and boilers 
shall be fenced. Sufficient gates shall be provided to give 
free egress for the workmen in case of emergency, and no 
timber or inflammable material shall be used in the con- 
struction of fences or gates. Holes, abandoned wells, or 
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other excavations shall be filled up level with the surround- 
ing surface, and, where necessary,' shall be protected with 
a fence 5ft high The boundaries of unfenced well opera- 
tions shall be marked in a conspicuous manner. Wells 
which are only stopped temporarily, water- wells, mud, oil, 
and residue pits shall be adequately protected. 

207. No persons other than those actually engaged 
therein shall come within the enclosed or fenced portion 
of well operations. 

208. A conspicuous notice board to the above effect 
shall be continuously exposed at all entrances to enclosed 
places. 

209. Mud and oil from a well shall not be allowed to 
flow over the surface, but shall be collected in suitably 
arranged tanks or pits All tanks or pits for oil, or for 
mud containing oil, shall be covered with waterproof 
material and fenced. 

210. The boring area shall always be kept clean The 
removing of oil from any tank shall be carried out in such 
a manner that the spilling of oil over the surface of the 
ground is prevented. The surface earth which has been 
saturated with oil shall be removed or covered with dry 
earth. 

211. Oil or other objectionable matter shall be pre- 
vented from running into rivers or streams. 

212. There shall be constructed near the derrick a gas- 
proof tank or tanks of adequate capacity for oil from out- 
bursts or from well operations where outbursts are prob- 
able, and the oil shall be conveyed thereto through iron 
pipes in such a manner as to prevent loss of oil or pollu- 
tion of the surrounding surface. (As amended in New 
Zealand Gazette No. 12 of February 19, 1925.) 

213. No hot iron, naked light, matches, or other 
appliance for the production of fire or for smoking shall 
be taken into the derrick and buildings connected thereto, 
or into places in which oil is exposed, used, or handled. 

214. The use of firearms, the making of open fires, 
and the stacking of inflammable material shall not be per- 
mitted within the fenced area of well operations, or in any 
building or enclosed places used in connection therewith. 
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215. No artificial light, other than an electric safety- 
lamp of type permitted by the Inspector, shall be taken into 
the buildings where oil is handled, treated, or distilled. 

216. There shall be provided and maintained at all 
productive well operations and in the vicinity of all oil in- 
tended for sale or commercial use fire-extinguishing appli- 
ances, also shovels, axes, sand, and water, immediately 
available to extinguish fire. Where steam is available 
provision shall be made for utilising it readily for fire- 
extinguishing purposes. (As amended in New Zealand 
Gazette No. 12 of February 19, 1925.) 

— Buildings and Installations. — 

THE DERRICK AND ADJOINING B17ILDINGS AND INSTALLATIONS. 

217. The derricks and buildings connected therewith, 
also the machinery and tools for drilling, shall be of good 
material and strongly and securely erected. No other 
building but that covering the drill plant and stationary 
drilling-engine shall be attached to or in proximity to a 
derrick. 

218. Except with the previous consent of the Minis- 
ter, timber shall not be used in the construction of any 
derrick, except for the framework. This regulation shall 
not apply to the buildings existing at the time these regu- 
lations come into operation. 

219. The derrick shall be securely guyed by strong 
wire rope, or otherwise adequately supported 

220. Where drilling-rods are used galleries shall be 
constructed within the derrick, having a railing 3ft high 
and a footboard Ladders leading to such galleries shall 
be of adequate strength, strongly secured, and maintained 
in good repair. (As amended in New Zealand Gazette 
No. 12 of February 19, 1925.) 

221. There shall be provided in each derrick opposite 
the highest gallery a window which opens to the outside, 
and in front of this window, on the outside of the derrick, 
there shall be constructed and maintained a platform hav- 
ing a railing 4ft high, to which suitable ladders shall be 
connected to provide the workmen engaged in the top of 
the derrick with adequate means of escape in cases of 
emergency. 
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222. The buildings over the drilling plant and 
machinery shall be of adequate dimensions to allow safe 
access to all working-places. 

223. The floors of the derrick and engine-house shall 
be sanded, to prevent workmen from slipping. 

224. If drilling-rods are placed on a table or rack it 
shall be provided with an arrangement for preventing them 
from falling therefrom. 

225. Operations at gushing or extremely gaseous wells 
shall not be permitted unless adequate provision is made 
for the immediate closing of the well by a blowout pre- 
venter or capping, which will also permit the removal of 
the oil and gases into storage-tanks. 

226. All operations to recover lost drilling tools from 
any well where unusual force is being used in turning the 
rods or tubes shall be carried out under the direct super- 
vision of the manager The use of more than one lever 
fastened to the rods or tubes and the use of keys is pro- 
hibited during operations for such recovery. In all heavy 
and dangerous work with the pulley -blocks, and also during 
the so-called racing of the engine, the presence in or near 
the derrick of persons other than the driller and the work- 
men assigned to the work bv the driller is prohibited. The 
manager shall give great attention to the work when pulley- 
blocks or screw-jacks are being used. When working with 
screw-jacks precautions must be taken to prevent the parts 
from flying about in tin* event of the breakage of the rods. 

227. The walking-beam shall be so balanced that it 
may be lowered easily by band after the* drilling-rods have 
been unscrewed. Under the walking-beam on tin* well 
side of the drill then* shall be fixed a post to protect the 
workmen in the event of the breakage of the pitman 

228. The brake-bands of tin* rig shall Ik* of suitable 
dimensions, and shall be manufactured in such a way that 
with ordinary care sparks will not be produced. For this 
purpose the brake-bands shall lx* lined with vulcanised fibre 
or other material which will not emit sparks. 

Provided that if an iron brake-band be used upon a 
wooden wheel suitable provision shall be made for an ade- 
quate supply of water to be applied to the brake-band. 
(As amended in New Zealand Gazette No. 12 of February 
19, 1925.) 
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229. Tools shall not be raised with a Canadian slipper- 
out during the movement of the walking-beam. The steel 
wheel shall be provided with a double dog. 

230. No engine other than a stationary engine shall be 
used when drilling by steam power. 

BOILER-HOUSES AND BOILERS. 

231 Even boiler-house shall be so situated that the 
prevailing wind will divert inflammable ga^ therefrom. 
Every boiler-house shall be securely roofed with non-in- 
flammable material. This regulation shall not apply to 
any boiler-houses existing on August 8 , 1915. 

282 Boiler-houses shall be of adequate dimensions to 
permit safe and convenient access to all parts of the boiler. 

233. Between the firebox and the nearest end of the 
boiler-house there shall be a clear space of at least 6ft. 
The floor of the boiler-house shall not be constructed of 
inflammable material 

234. The' roof around the boiler-chimney shall be con- 
structed of sheet iron for a distance of 2ft from such chim- 
ney Between the boiler-chimney and the roof of the 
boiler-house tlier shall be a sheet-iron pipe, which shall 
project above the roof. The chimneys of portable boilers 
shall be at least 26ft high, and of sufficient diameter to 
allow the escape of smoke. All chimneys shall be pro- 
vided with approved covers and spark-arresters, which shall 
be frequently cleaned from soot. 

235. In the event of a dangerous outburst of oil or 
gas the fire in the boiler shall be extinguished as quickly 
as possible. Withdrawal of the fire is prohibited. Where 

011 or gas is being used for fuel a throttle valve to control 
the flow of the oil or gas shall be provided on the pipe- 
line outside of the boiler-house and at least 20ft from the 
wall thereof. (As amended in New Zealand Gazette No. 

12 of February 19, 1925.) 

236. In the event of an outburst of oil or gas possess- 
ing extraordinary force, the well manager, or, if he is not 
present, the next in authority, shall see that the boiler fire 
is extinguished, and that such other precautions are taken 
as are necessary for safety. He shall also immediately 
notify the Inspector of the occurrence. (As amended in 
New Zealand Gazette No. 12 of February 19, 1925.) 
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237. Ashes from any ash-bo^ pbatt bi> ex- 

tinguished before removal irom the boiler-house. 

OTHER BUILDINGS AND MACHINERY. 

238. Offices shall be provided at all well operations, 
but the Inspector may, if he considers it desirable, permit 
one office for several well operations under the same pro- 
prietary if such operations are not separated by too great 
a distance 

239 Buildings at measuring-stations shall be at least 
33 yards distant from any smithy, boiler-house, dwelling- 
house, workmen’s rooms, offices, or public roads, and shall 
be adequately ventilated 

240 Every oil-pumping station shall be at least 50ft 
away from any dwelling-house, smith, shop, or public road 
This regulation shall not apply to any station in existence 
as at August 3, 1915 

241 Every oil-pumping station shall be kept perfectly 
clean and adequately ventilated 
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249. Electric installations , when not specially provided 
for in these regulations, shall be subject to the regula- 
tions for the Installation of Electricity, under the Mining 
Act, 1008. 

250. There shall be attached to every gas-engine an 
automatic starting device. 

251. All moving and rotating parts of engines and other 
machinery, also all steam-pipes and electric current conduc- 
tors, shall bo protected from accidental damage. 

252. No inflammable material shall be used for pro- 
tecting or covering steam-pipes in the vicinity of well opera- 
tions. 

253 All pipe-lines shall be of adequate strength and 
securely jointed. 

254. Workmen employed about the engine shall not 
wear loose-fitting outer garments. 

255. Belts shall not be attached by hands to moving 
pulleys. 

256 No person shall lubricate any machinery while in 
motion, except when machinery may not be adequately 
lubricated when stationary. 

257. All engines shall be started and stopped with care, 
and such starting or stoppage shall be indicated by signals 
which may be seen or heard bv the workmen employed 
thereon 

— Oil and (ias Tanks. — 

258. Every oil-tank at well operations shall be con- 
structed of fireproof material, and shall be efficiently pro- 
tected and closed. (As amended in New Zealand Gazette 
No 12 of February 19, 1925 ) 

259. Tanks shall be encircled by a high and strong 
embankment, constructed at an adequate distance from 
such tank The open space between embankment and tank 
shall be kept clean and free from obstruction. (As 
amended in New' Zealand Gazette No. 12 of February 19, 
1925.) 

260. The roof of each tank from which gases are not 
led away through pipes shall contain a ventilator, which 
shall be covered with a copper gauze having at least 784 
apertures per square inch, or shall be equipped with pres- 
sure and vacuum safety valves. The cocks and valves of 
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•the outlets of every tank exceeding 3000 gallons in capacity 
shall be kept locked. (As amended in New Zealand 
Gazette No. 12 of February 19, 1925.) 

261. To all tanks exceeding 16ft in depth there shall 
be attached a strong iron ladder. Tf the roof of the tank 
is convex, access to the manhole shall be secured by means 
of iron railing. (As amended in New Zealand Gazette 
No. 12 of February 19, 1925.) 

262. Every iron tank exceeding 3000 gallons in capacity 
shall be provided with a ligli tiling conductor, which shall 
be erected by a competent person. 

263. Oil which has consolidated shall be heated with 
steam only ; fire on no account shall be used. 

264. A burning tank shall not be extinguished with 
water, but oil within the tank shall be withdrawn through 
the outlet-pipes to other tanks or pits. Smaller tanks or 
barrels, if burning, shall he covered with sand, wet sack- 
ing, or other suitable matorial. 

265. No oil-tanks exceeding 3000 gallons in capacity 
shall be constructed or placed within 40 yards of any build- 
ing containing a fire, or am public road. For any smaller 
tank the distance shall be at least 20 yards. This regula- 
tion shall not apply to anv tank in position on August 3, 
1915 

266. The chaining ol‘ all tanks shall be carried out in 
the following manner: Wooden oil-tanks and oil-pits shall, 
after the extraction of the oil, be partial!} uncovered and 
ventilated for at least twenty-four hours, and if a steam 
boiler is available the tank shall be blown out with steam. 
Tlu* cleaning ma\ be proceeded with afterwards, from the 
outside if possible If cleaning is indispensable and con- 
not be done from the outside, unless self-contained breath- 
ing apparatus is worn, onl\ one workman shall be employed 
in any tank at one time, in which case* tin 1 workman shall 
bo secured bv a rope, and shall be attended by a supervisor 
and another workman. 

267. Outlets of adequate dimensions for ventilation 
shall be placed in the loof and near the bottom of even 
iron tank. The ventilation and blowing out of every larger 

'.tank shall be continued until it is safe for the workmen 
to enter 
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208 Every woll in which boring bus been suspended, 
and which produces a considerable volume of gas, shall 
have its outlets so constructed that gas may be conducted 
t) erefroni through pipes, pro\ided with suitable valves, and 
i* the gas is issuing from the well at high pressure a proper 
gas regulator shall be provided (As amended in Ni\v 
Zealand Ga/ette \o 12 of February 19, 1925.) 

209 \ separate gasometer shall not be compulsory if 
oil and gas is conducted from a well to a separator which is 
more* than 33 \ards from am operative well, building hav- 
ing a fireplace or stove or a public road. 

270 If a pipeline connects with a gas-main of equal 
diameter coin eying gas lroin another gasometer, a separi te 
gasometer is not compulsory 

27 1 Tin abo\e regulations do not apply to gasometers 
which \yeie in existence on August 3, 1915 Gasometers 
and gas separators shall he of adequate capacity and 
strength and shall be provided with two approved safetv 
valves 

272 (las pipes bom am gasometer to a boiler shall oe 
free from oil 

273 Ever} pipe-line connecting any well with a ga*o 
nitdi i or sepal ator shall hi* provided near sueh gasometer or 
sepal itoi with a \ « i 1 \ < ‘ which shall bo (dosed in the event 
of the pipe Inn becoming disconnected 

Heating of Steam Eoilors — 

274 All gas used loi bo 1 lev heating shall be drv or free 
lroin oil 

2<o (ias pipes shall hi maintained m good repair and 
pi’oviihd with valves or cocks placed both within and with- 
out the boiler-house, m proximity to the gasometer 

27b There shall he placed m each pipe-lme from the 
gasometers two safety wire gau/es, having at least 784 
apertures to 1 square inch, at eacli side ot which there 
shall he valves tor shutting off the supply of gas All 
gau/es shall he cleaned periodical!} 

27 ( The eomeyanee of gas direct from an} well to a 
boiler is prohibited, unless a suitable gas regulator is fixed 
on the pipe-lme leading from the well to the boiler (As 
amended in \evv Zealand Gazette No J2 of February 19 
1925 ) 
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278. After every stoppage, previous to turning on gas 
for steam production in a boiler-house, a fire 1 shall be made 
in the fire-box to prevent the forming of an inflammable 
mixture of gas and air. The cock of the gas-pipe line 
shall be opened gradually 

279 The spraying system only shall be permitted when 
oil is used for heating boilers 

280. A boiler fuel-tank shall be erected at least 11 yards 
from the boiler-house In the construction of such tank 
the following specification shall be observed* - 

(a) There shall be attached to tin* bottom o! the tank 
a s hul<ic-])ipc, which m ay be opened lor cleaning 
purposes 

(h The lank shall he so arranged that the ground in 
the \icimU shall hi' kept tree of oil, and that the 
spi’ax or will receive nothing but pure oil 
('•) The pipe through "hieh the oil flows to the 

spraver from tin 1 tank shall be kept at a suitable 
height above the bottom of the tank, and shall 
have its inlet in the interior ol the tank protected 
with a wire gau/e Outside tin* tank, but in 

provmiih to it this pip** shall be provided with a 
\ alve 

(d) The pipes which convey the oil and steam to the 

sprayer shall both be placed on the same side of 

tin* boiler For regulating the flow of oil and 
steam such pipes shall be provided with valves 
which mav be safely manipulated 

(e) The arrangements and connections of all oil-pipes 
shall pennit them to be blown out with steam. 

(i) All pipes and fittings shall be tightly joined 
(g ) All openings in the firebox and its door, with the 
exeeption of the door of the aslibox, shall be pro- 
vided with gauze safety protectors containing at 
least 781 apertures per square inch. 

(In Fnless tin* wall ol the boiler-house opposite the 
door of the firebox is made ol fireproof material it 
shall be covered with sheet iron 
(i) For covering spilled or burning oil there shall be 
kept in tlie boiler-house, or in proximity thereto, 
<in adequate supply of dry sand (As amended 
in Now Zealand Gazette No 12 of February 19, 
1925.) 
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— Shutting-off of Water. — 


281. In every well subterranean water shall be effec- 
tively shut off by means of easing of adequate strength in 
order to prevent it from penetrating into the gas or oil 
stratum. (As amended in New Zealand Gazette' No. 12 
of February 19, 1925.) 

282. The shutting-off of the subterranean water shall 
be done in a manner approved by and to the satisfaction of 
the Inspector. (As amended in New Zealand Gazette No. 
12 of February 19, 1925.) 

283. The Inspector ma\ at his discretion and by writ- 
ten notification order the well -operator to make a test for 
the purpose of ascertaining whether or not subterranean 
water has been effectively shut off, and the well -operator 
shall comply with such order and carry out the test in a 
manner satisfactory to the Inspector. The Inspector shall 
be present at the test, and shall, in writing, notify the well- 
operator of the result of the test. (As amended in New 
Zealand Gazette No. 12 of February 19, 1925.) 

284. It shall be the duty of the owner or manager of 
every well, after water has been shut off, to notify the 
Inspector of the steps taken to effect the shut-off. 


— Log of Well.— 

285. It shall be the duty of every owner or operator of 
an oil-well to keep a careful and accurate log of the drilling 
of such w*ell, which shall show the character and depth of 
the formations or strata passed through or encountered in 
such well, the thickness, depth, character of water, gas, 
or oil-bearing strata, the depths at which such strata are 
sealed off, and the methods adopted to effect the shut- 
off water, gas, or oil, as the case may be; also the lengths, 
kinds, and sizes of casing used in the 1 well, and the methods 
of seating each separate casing string 

The log shall be 1 kept in such form as is approved by 
the Minister, and a copy of same shall be forwarded to the 
Under- 8 ('Cretan for Mines at the end of every calendar 
month. 
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— Abandonment of a Well — 

286 (a). The well -operator, when he purposes to 
abandon any well, and before removing the rig or other 
operating plant therefrom, shall send a written notice of his 
intention to the Inspector, and the work of plugging the 
whoh' or pulling the casing shall not proceed until the 
Inspector shall be present to see that the said plugging is 
done as prescribed bv these regulations, except as herein- 
after provided. 

(b) In case the* Inspector lails to be present within 
ten days from receipt ol notice then the work mav proceed, 
provided that two men who have had at least three years’ 
experience in the plugging of w r ells are present and make 
statutory declarations in duplicate that the work was done 
in accordance with the* pro\isions of those regulations 
Sucli statuton declarations shall be tiled with the 1 Inspector, 
and put on record in his office* 

(c) 11 the well was drilled prior to these regulations 
coming into operation, the w r ell -operator shall send to the 
Inspector w ith the* notice of abandonment a description, 
togetlu r with a plan and section, showing the position of 
the w T ell 

(d) Every w r ell upon abandonment shall be plugged 
and tilled tightlv as follow's* The whole shall be filled with 
rock sediment, mud, clay, or other suitable material from 
the bottom ot the well to a hard and firm stratum below 
the last string of casing set in above the producing oil or 
gas sands 

(c) In the firm, hard stratum three seasoned wood 
plugs of a diameter equal to the diameter of the hole, and 
each of a length of at least 3ft, shall bo driven into place. 
Above the third plug 10ft of clay shall be placed and 
thoroughly tamped down so as to prevent the passage of 
oil, gas, or w^ater 

(1 ) linniediateh below the seat of each and every string 
ol casing there shall be driven a seasoned wood plug as 
described, and all spaces between w 7 ood plugs shall be filled 
s)lidl\ and tightlv with rock sediment, clay, sand, or other 
suitable material as tin* casing is withdrawn length by 
length All plugs shall be driven in place with proper 
drilling tools. 
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(g) The locations of the plugs herein prescribed are 
designated with reference to the relative positions of the gas 
and oil sands, for the purpose of preventing the passage of 
water into the oil and gas sands; and if an\ well presents 
a variation in such relative positions of the said strata such 
additional wood plugs as the Inspector may deem necessary 
shall be driven into place by the well operator. 

( li ) When th(‘ w< rk of plugging and tilling from bottom 
t< top shall ha\e been completed the well manager shall 
make a report in duplicate to the Inspector, on forms to be 
furnished by the Inspector, showing the' date of completion 
of the* "(‘11, the names oi and the depths to all productive' 
oil or gas measures, the total depth of the well, and the 
location and kind of all plugs and filling used, and the 
method followed in placing the same 

(i) If the Inspector was not present at the aforesaid 
plugging and filling operations, the report thereon shall also 
he certified to h\ two men who ha\e had at least three* 
years ’ e\pen‘ence in the plugging oi wells (As amended 
in New Zealand (hi'efte \<> 12 of h\‘hrunn IP, lP2o ) 

287 r„on the abandonment ol ;m\ well tlu* owner or 
manager theteoi shall furnish to the l huh r- Secretary for 
Mines, upon a form to he supplied lor the purpose, a com- 
plete log or record of the* we! I and a full description of the 
plugging 


Installation and l\e of Electricity — 

288 1 Me installation and use ol electric light or pov 7 er 

plants in the proclaimed petroleum district shall he in con- 
formity with tin* regulations for tin* Installation of Elec- 
tricity under the Mining Act applicable to well operations. 
In addition to which the following regulations shall, unless 
w 7 ritten exemption is first given by the Inspector, also be 
observed, but should the first-named regulations conflict 
with them tin* following regulations shall supersede 

(a) All apparatus and conductors shall be of sufficient 
size and power for the work for which they may 
be required, so constructed, installed, protected, 
used, and maintained as to prevent danger as far 
as is reasonably practicable. 
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(b) All conductors and contact areas shall be of ample 
current-carrying capacity, and all parts shall be 
so protected as to prevent open sparking 

(c) All signalling wires and signalling instruments shall 
be constructed, protected, and worked so that in 
the normal use thereof there shall be no risk of 
open sparking 

(d) Adequate appliances, suitably placed, shall be pro- 
vided lor cutting off all pressure from every part 
of the system as ina\ hi* necessary to prevent 
danger 

{e ) Adequate provision shall be* made lor cutting off 
all pressure automatically from the part or paits 
of the s\siej n a heeled in the event of a fault or 
'cubage ot current. 

(f Ad insulating material shall he chosen with special 
regard to I hi ‘ circumstances of its proposed use 
It shall be < I adequate strengtli for its purpose', 
and. so far as is practicable, it shall Ik ol such 
a character or so pioteeted as fully to maintain its 
insulating properties when used in inflammable 
gas high temperature, and excessive' moisture 1 

(g) \dequate means shall be provided to? immediately 
indicating anv delect in the insulation ot a system 

(h ) The insulating material of each cable-end shall be 
efficiently sealed as to prevent diminution of its 
insulating pioperties, and when necessary to secure 1 
gas-tightness tin'll* shall he properly constructed 
bushes 

(i; Generators, rotary converters, accumulators, or 
other equipment tor supplying the 1 current shall not 
bo erected within a distance ol at hast luOft from 
any well, tank, or gasometer 

(j ) Transformers may be erected vvitlnn the limits of 
the preceding paragraph, but not inside the derrick 
or adjacent buildings 

(k } The voltage ot supply for lighting purposes shall 
in it exceed 110 volts 

(J » When oil-gas commences to rise irom any well, or 
from tlu* time of shutting off the water with her- 
metic casing, only electric filament lamps shall be 
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used in lighting the derricks and the adjacent build- 
ings. Every electric lamp shall be enclosed in an 
airtight fitting with a substantial protecting iron 
basket, and tne lamp-globe itself shall be her- 
metically sealed. Switches shall on no account be 
placed near to a lamp in the prohibited area. 

No oil-lamp shall be permitted for the lighting of 
derricks, or buildings adjacent thereto, unless 
authorised in writing In the Inspector. Such 
lamps shall he in special weather-proof boxes, 
placed outside the derrick or building, and pro- 
tected In a strong and tight-fitting glass. The 
burner of the lamp shall be so arranged that the 
light ma\ bo extinguished without opening the 
box. 

(n) The use of any electric hand safety-lamp shall not 
be permitted until the type of lamp has been 
approved by the 1 Inspector. 

(o) The use of electric tilament lamps connected to 
sockets with flexible conductors is prohibited. Arc 
lamps shall not be used within a distance of at 
least 150ft from am well, tank, or gasometer, and 
the point of light when using such lamps shall be 
at least 40ft high. 

(p) Within a radius of 1501’t from any well, tank, or 
gasometer the conductors shall be covered with 
approved insulation, such as double cotton insula- 
tion or double' cotton braiding impregnated with 
red lead, or with simple cotton braiding and asbes- 
tos covering. The use of rubber insulation is not 
permitted within the area hereinbefore' specifier!. 

(q) If the' switches and fuse's are* within 150ft of a well, 
switches of gastiglit construction shall be used, 
and fuses shall be enclosed in gaslight boxes. The 
use of ordinary lead wire for fuses is prohibited 

(r) Every fuse shall be enclosed in a properly con- 
structed box, and shall be' of such construction or 
so protected b\ a switch that it may be renewed 
without danger. 

(e) Joints in conductors shall be carefully made, 
soldered, and completely insulated and protected 
by w r a ter- proof tape. The jointing of wires l>v 
simple bending is not sufficient and is prohibited. 
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(t) At the derricks and adjacent buildings all conduc- 
tors shall be run in metal conduits, which shall 
be electrically continuous and effectively earthed. 

(u) All motors shall be constructed so that when any 
part is live all rubbing contacts (commutators and 
slip-rings) are so arranged or enclosed as to prevent 
open sparking. 

(v) The pressure shall be switched off the apparatus 
immediately any open sparking occurs, and during 
the whole time an examination or adjustment dis- 
closing parts liable to open sparking is being 
made The pressure' shall not be switched on 
again until the apparatus has been examined and 
the delect (ii am ) has been remedied or the adjust- 
ment made 

(w) Ev erv portion of the electrical installation, includ- 
ing all struetuial parts and electric appliances and 
dev let's belonging to or connected therewith, shall 
la' dulv and efficiently maintained The plant 
shall be < \amii at least every mx months, and 
at nidi exaniinai >n it shall be specially ascertained 
it the whole installation complies with the regula- 
tions ioi vaU'tv irom fire The examination shall 
be made b\ the Inspector, and the faults which 
a ' discovered shall be immediately rectified 

x) I) u mg stoppages of work all pressure shall be 
w itclu d o+i- and in the event of a dangerous blow- 
out hum ,mv well the lights at the derrick shall 
be immediatelv switched off 

(y) All broken or damaged protecting glasses shall be 
immediate! \ replaced by new ones, and the re- 
phiremeiit <d lamps shall onfv bo done after the 
pressme has been switched off Whenever pos- 
sible, repairs shall be effected in daylight. 

(z) In installing new plant and effecting repairs and 
alterations none other than an authorised person, 
or a competent person acting under his immediate 
supervision, shall undertake any work where 
technical knowledge or experience is required to 
secure satetv (As amended in New Zealand 
Gazette Ao 12 of February 19, 1 92 a ) 
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— General Regulations. — 

289 (a i. An accurate plan or plans drawn to the scale 
of 1 in to a chain, kept up to date not more than three 
months previously, showing the boundaries of the property, 
the position of alJ well operations, tanks, gasometer, 
machinery, buildings, refineries, pipe-lines, electrical train - 
mission lines, installations, fences, and roads falling within 
the area covered lr\ the plan or plans, together with, where 
more than one sheet is required for the aim's e purpose, a 
general plan to a scale appro\ed by the Inspector, showing 
all tin* boundaries of the property, the posh inn d all wells, 
nna as many of the other details specified tor the one-chain 
plans as can be dourly shown. (As amended in New Zea- 
land Gazette No. 12 of February W, 1 925.) 

290. The owmer, operator, or manager shall at all 
reasonable times produce such plan, sections, or journal, 
and permit the same to be copied by an Inspector, or b\ any 
person whom any Inspector authorises on that behalf, and 
also : — 

(a) Shall, whenever requested In an Inspector or other 
person so to do, accurately mark on such plan or 
section the progress of the well operations up to 
the time of such request, and shall allow such 
Insneetor or person to examine and take a cop) or 
tracing thereof ; and also 

(b) Shall forward to the Inspector once in e\ery three 
months a cop\ of tracing of such plan and section, 
allowing the well operations up to one month pre- 
viously marked accurately thereon 

291. Every plan and section of well operations shall 
bo signed and dated bv tin 1 person who surveyed such opera- 
tions, upon every occasion when additions are made to such 
plan or section. 

292. Every journal of well operations shall be signed 
and dated by the well manager. 

293. Drilling shall be discontinued during lightning, 
when all workmen shall leave the derrick and connected 
buildings. 
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294. During a dangerous outburst of gas or oil opera- 
tions shall be restricted to bring the outburst under con- 
trol. (As amended in New Zealand Gazette No. 12 of 
February 19, 1925.) 

295. There shall be provided and maintained at all 
well operations a stretcher and ambulance box containing 
first-aid appliances for use in cases of accident. (As 
amended in New Zealand Gazette No. 12 of February 19, 
1925. ' 


290. Every manager and supervisor shall be acquainted 
Willi the methods of /irst-aid to the injured. 

297. 11 oil engines are list'd for pumping in wells they 
shah be subject to the regulations prescribed for steam 
boilers, so far as tin* sunn* are applicable. 

298. If electric or gas motors are used for pumping in 
wells the foregoing regulations for the working of motors 
and electric installations shall be observed. 

299. No explosive shall be used in or about any well 
o/ well operations without written authority from the In- 
spector. 

300. A printed copy of th«*se regulations shall be posted 
on a building or board in some conspicuous place in con- 
nection with every well. 

301 The owner of any well, and any manager and any 
manager and am person in charge of or giving orders or 
directions relating to the carrying on of well operations, 
who eontra\enes or does not comply with any of the fore- 
going regulations shall be guilty ol an offence, and shall be 
severally liable to a penalty of £10 in respect of such 
offence /unless the offender proves that all reasonable means 
were taken l>\ him to prevent such contravention or non- 
compliance. 

301 (a). Every person other than as mentioned in the 
last preceding regulation, whether or not employed in or 
about any oil-well, who neglects or wilfully violates any of 
the special or additional rules established for such oil-well 
is liable for every such offence to a fine not exceeding £5, 
or, in default of payment, to be imprisoned for any period 
not exceeding one month. 
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ELEVENTH SCHEDULE. 

[Form 117 (Reg. 202). 

Under the Mining Act, 1908, and Amendments thereto. 

Application for License to bore for Petroleum or 
Other Mineral Oils or Natural Gas. 

To tiie Hon. Minister of Mines, Wellington, N.Z. 

Pursuant to Section 15 of the Mining Amendment Act of 
1919, and regulations thereunder, 1 [Insert full name, 
occupation, and address] hereby apply on behalf of 
for a license to bore for [State whether petroleum or other 
mineral oils or natural gas] on the land described in the 
Schedule hereto and marked on the accompanying plan; 
and I undertake tq carry on all operations under this 
license, if same be granted, strictly in accordance with the 
provisions of the Mining Act, 1908, and its Amendments, 
and the regulations made thereunder 

Dated at this da\ of , 19 


SCHEDULE. 

Insert full description of land, giving area, boundaries, 
section and block numbers, and names of survey district 
and count} wherein situated also state whether held under 
mineral prospecting warrant, mineral lease, or any other 
title Give full particulars 

[Form 118 (Reg. 208 L 

Under the Mining Act, 1908, and Amendments thereto 

hUEESE 'JO BORE FOR PEI ROLEUM 011 07 HER MJN1KW, OILS 

or Natural Gas. 

Pursi \M to the Mining Act, 1908, and its Amendments, 
1, tiie undersigned, , Minister of Mines for the 

Dominion of New Zealand, do hereby grant to 
this license to bore for petroleum or other mineral oils or 
natural gas upon the land specified in the Schedule hereto, 
and marked upon the plan numbered lodged in 

the office of the Department of Mines, Wellington subject 
to the following conditions: — 
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(a) The term of this license shall be \ears 

from the date hereof. 

(b) The boring operations under the license shall be 
carried out strictly in accordance with the Mining 
Act, 1908, and its Amendments, and all regula- 
tions thereunder shall be complied with. 

(c) If failure to comply in any respect with the afore- 
said regulations is reported by the Inspector, this 
license shall be subject to summary cancellation. 

(d) This license shall carry no inherent right oi re- 
newal, but on the expiry of the period of 

years a fresh license may be granted on application 
being made in that behalf 

Bated at this day of . 19 

, Minister of Mine* 


SCHEDULE 

Insert full description (it land gmng area, boundaries 
section, and block number", and name** of survey district 
and count) m which land is situat'd and also state whether 
held under mineral prospecting warrant n»im*ra’ < or 
any other title 

Gazette No 103 nt December 1“» 1921 - Jb'gulalion 3? 
was amended b\ increasing the Mir\e\ fee** p,i\ab|e under 
sub-clause 21 paragraphs (ai to (j) b\ 2o p* r cent of the 
amounts therein stated 


STATUTORY PROVISIONS DEALING DIRECTLY AND 
SPECIALLY WITH OIL AM) NOT MADE APPLIC- 
ABLE TO OIL BY OBJ) E JLS -IN-COVXC1 L 

The Mininh Amendment A a, 1911 

Section 2, as has already been remarked, the Gover- 
nor-General is empowered bv Order-ui-Council gazetted 
to declare that any of the provisions of the Mining Act, 
1908, shall apply to prospecting and mining for and 
the storage of petrol ei^n^-ffnd other mineral oils and of 



natural gas, and to define the district in which any such 
Order-in -Council shall take effect. It is also provided 
that compensation shall in no case bo payable in respect of 
the value of any mineral oil or natural gas on or in any land 
taken under the provisions of the Mining Act, 1908, in re- 
spect of which the owners of the land have consented, after 
the passing of the Amendment Act which came into force 
on October 28, 1011, to the 1 issue of a mineral prospecting 
warrant. The Governor- Gen oral is further empowered bv 
Order-in-Council gazetted to make regulations for the effi- 
cient control of operations in connection with prospecting 
or mining for and the 1 storage of mineral oils and natural 
gas. and for the prevention of unnecessary waste thereof. 
In consequence of Section 2 the definition of mineral in 
the .Minim. Vet . 1908, was amended to exclude petroleum 
and other mineral oils 

Section 12 empowers the Governor- General on the 
application and at the coM of the* applicant to take land 
under t In* Public Works Act, 1908, as for a public work 
".ithm th< im ailing of that Act, where for the purpose of 
conveying oil and natural gas or other produce of an oil 
well or oil refuiery to any place of storage or for shipment 
P is desirable to earn any pipe or other work on or over 
oi under anv private land d he Governor-General is also 
empowered to take anv such land lor accommodation works 
in connection with the* oil well or refinery It is further 
provided tiiat all the provisions of the Publie Works Act, 
1908, shall apply lor that purpose, but t li < * effect of the 
proclamation taking the land ‘-hall he* to vest the land in 
tin* applicant instead oi in his Majesty 


Tun Mi mm. Amlm>mkni Acu , 1914. 

Section 01 -The provisions of this section arc 1 , most 
important, and require that in every license or warrant 
issued after the passing of the Amending Act and authoris- 
ing mining on Crown lands for petroleum or other mineral 
oil, tin following condition or a condition to the like ('fleet 
shall he* inserted — namely : 

“The Government of the Dominion of New Zealand, or 
his Majesty s •Imperial Government, or the agents 
or representatives of the said Governments shall at 
all times upon giving reasonable notice to the 
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licensee, or without prior notice m time of 
emergency or of war w ith the* forces of the 
said Dominion or Imperial Governments by 
land or sea, have the right in priority of all 
other persons or companies, and notwithstand- 
ing any contracts that may have been made 
by the licensee and are then subsisting for 
the supply of oil fuel or other products of the said 
works, to purchase at current rates the whole or 
any portion of the output of the said works and 
mines The Government of the Dominon of New 
Zealand shall, in time of war with the forces of 
the said Government or of his Majesty's Imperial 
Government by land or sea, have the right at any 
time, upon not less than twenty-four hours’ notice, 
take over from the licensee the whole working, 
management, and control of the licensee's mines, 
workings, refineries, plant, buildings, and appli- 
ances, and to operate* and list 1 tin* same in such 
manner and irr such pe/iod «ms it deems necessary, 
subject to payment to tin* licensee of tin* value of 
the output of thi* same at current rates, deducting 
[he ordinary costs of working, hut allowing to the 
licensee reasonable payment for interest on the 
value of the plant, mines, buildings, and appli- 
ances during such period, and for depreciation, 
wear-and-tear, or damage thereto, except such as 
.nay arise from the acts of tin* King’s enemies 


Tiik Mining Amkndmuxt Act, 1919. 

Section Id. — Like* the section mentioned in the preced- 
ing paragraph this section is also a very important one, and 
was evidently passed so as to give the Crown effective con- 
trol over boring operations by or on behalf of the owners of 
lands, which together with the minerals, including 
petroleum, have been alienated by the Grown. In effect 
the section provides that it shall not he lawful for any 
person to prospect for or bore for petroleum or other mineral 
oils or natural gas, except pursuant to a license issued in 
that behalf pursuant to regulations made and gazetted under 
the provisions of the Mining Acts under the provisions of 
sub-section 3 of Section 2 of the Mining Amendment Act, 
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1911, as extended by Section 15 of the Mining Amendment 
Act, 1919. The regulations have already been made and 
gazetted, and they have already been referred to or re- 
peated in this paper. 

Section 16 (1) (b) provides that Part X of the Mining 
Act, 1908, relating to loans to companies and persons for 
the development of mining shall, with the necessary modi- 
fications, extend and apply so as to authorise the making of 
loans for, inter alia, the extraction, rectification, storage, 
and transport of oil derivable or derived from swamp or 
other lands. 


Tiik Mining Amendment Act, 1920. 

Section 15 enlarges Section 887 of the Mining Act, 
1908 f by empowering the Minister of Mines to apportion 
and apply as he thinks fit nil moneys which may from time 
to time be appropriated by Parliament for the purpose of 
encouraging prospectin g or mining for mineral oils and 
natural gas . 

The Mining Amendment Act, 1924 

Section 2 empowers the Governor-General on request in 
writing of an) local authority, or public bod), or trustee, 
including the Public Trustee or the Native Trustee, in whom 
any estate or interest in land or the control of am land is 
vested for am particular purpose, to grant (a^ the authorised 
agent of such local authority, public bod), or trustee) over 
ai^y such land a license or licenses to prospect thereon for 
petroleum or for mineral oil or for nil) natural gas, and to 
also grant leases to mine on any such land lor petroleum, 
mineral oil, or natural gas. The consent in writing of any 
lessee, licensee, or other persons having am registered in- 
terest in the land must be obtained as a condition precedent 
to the Governor- Genera] exercising his powers. It is also 
provided that every lease or license shall be subject to such 
terms and conditions as the Governor- General may in any 
•case impose. The rents and royalties derived from any 
such lease or license after deducting therefrom an amount 
equal to five per centum thereof in respect of expenses of 
.administration shall be paid to the person or body in whom 
the land is vested, to bo applied in the manner lawfully 
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provided with respect to the revenues derived from such 
land. Notwithstanding anything to the contrary in any 
Act or in any rule of law every local authority, or public 
body, or trustee in whom any land or the control of any 
land is vested as aforesaid shall have authority to make the 
request already referred to herein 


Conditions of Minium, ]’kospe< ttng Warrant 

In a mineral prospecting warrant which was recently 
issued the following conditions were imposed — 

The licensee shall at the expiration of three >ears, or 
such extended time as the Minister of Mines mav agree on, 
after crude oil is first produced by the licensee from his 
wells, if so requested by the Minister, forthwith make ade- 
quate provision within the Dominion of New Zealand for 
treating, converting, and refining the crude oil produced by 
the licensee, either by the erection, maintenance, and con- 
tinuous working in New’ Zealand during the term of this 
license of all such refineries and works as mav be necessary 
for the purpose, or by having the crude oil treated, con- 
verted, and refined at other works of a like nature within 
the Dominion of New Zealand as are capable of properly 
treating, converting, and refining the same, but so that the 
licensee shall remain responsible under the terms of this 
license for the due control, provision, and supply of all fuel 
oil and the products therefrom which shall result from or be 
the product of the licensee’s works, mines, or other opera- 
tions; provided that no requisition shall be made in this 
behalf by the Minister of Mines unless and until the licensee 
is producing from his oil wells crude oil in such payable 
quantities as would, in the opinion of the Minister, justify 
the erection of such refinery or refineries; provided, how- 
ever, that if the licensee is dissatisfied with such requisi- 
tion the licensee shall give to the Minister notice in writ- 
ing of his objection thereto within fourteen days from the 
date of the requisition, and the question whether such re- 
quisition should be enforced forthwith shall thereupon be 
referred to arbitration in accordance with the provisions of 
the Arbitration Act, 1908, or any statutory variation, modi- 
fication, or enactment thereof for the time being in force; 
provided always that if the objection of the licensee is sus- 
tained the Minister of Mines shall nevertheless be at liberty 
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at any time or time thereafter to make a further requisition 
or requisitions for the same purpose, subject, however, on 
each occasion that a requisition is made to the right of the 
licensee to have the matter referred to arbitration in the 
manner hereinbefore provided. 

The Government of the Dominion of New Zealand, or 
his Majesty’s Imperial Government, or the agents or repre- 
sentatives of the said Governments shall at all times upon 
giving reasonable notice to the licensee, or without prior 
notice 1 in time of emergency or of war with the forces of the 
said Dominion or Imperial Governments by land or sea, 
have the right in priority of all other persons or companies, 
and notwithstanding am contracts that may have been 
made by the licensee and are then subsisting for the supply 
of oil fuel or other products of the said works, to purchase 
at current rates the whole or any portion of the output of 
the said works and mines. 

The Government of the Dominion of Xew Zealand shall, 
in time of war with the forces of the said Government or 
of his Majesty’s Imperial Government b\ land or sea, have 
the right at anv time, upon not Jess than twenty -four hours' 
notice, to take over from the licensee the whole working, 
management, and control of the licensee’s mines, workings, 
refineries, plant, buildings, and appliances, and to operate 
and use the same in such manner and for such period as 
it dooms neeessarx , subject to payment to the licensee of the 
value of the output of the same at current rates, deducting 
the ordinan costs of working, but allowing to the licensee 
reasonable* payment for interest on the value of the plant, 
mini's, buildings, and appliances during such period, and 
for depreciation, w ear-and-tear. or damage thereto, except 
such as max arise from the acts of the King’s enemies. 


PKoeNnniK in Obtaining Uights. 

Having outlined brieflx the provisions of the law', the 
writer now proposes to indicate shortly the procedure to be 
followed by any person who may desire to take advantage 
of the law. 

Where any person or company has good reason to be- 
lieve that certain land is likely to contain petroleum, and 
such land is owned by the Crown, the first step to take ia 
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t ) apply for the issue of an Order-in-Council in terms of 
Section 2 of the Mining Amendment Act, 1911. The appli- 
cant would require to forward a lithograph plan showing 
the locality, boundaries, and area of the land referred to, 
together with a statement as to the justification for issuing 
the Order-in-Council In the event of such Order-in- 
Council being made and gazetted, the next step to take is 
to apply to be granted a mineral prospecting warrant If 
tht‘ land is within a mining district the application should 
be addressed to the Registrar of the Warden’s Court, and if 
outside a mining district to the Commissioner of Crown 
Lands If, after obtaining a mineral prospecting warrant, 
such person or compam desires to prospect the land an 
application should be made to be granted a license in terms 
ol Section 1T> oi the Mining Amendment Act, 1919 In 
practice an applicant for a boring license under that sec- 
tion is requirt'd to pu\ a deposit ol, or to find approved 
secunt\ lor the sum oi £1000 as security that the condi- 
tions ol the license will bo duly ohser\ed and given effect 

In conclusion the wider cannot contend that even now 
the existing law is at all satisfactory I>v tar the greater 
poition ol th< pi tiolih ions heating hind in (lie Dominion 
was ahonatod i>\ tin (i own main \ ears ago and much 
of that lai II - ft n (losrlv sub dmded m se\eral portions 
of (Ik D >ii i i i t'h( hu d Jienatod is hold under many 
different t< hums In some on-es the mineral rights have 
lx en reset \ * d i>\ the (’town, hut ni other cases that was not 
done In additn ” there are Native lands and many kinds 
(/f endowments tin titles to which include the minerals 

It will theteioit he seen that in order to obtain the 
right to prospect tor and win petroleum great difficulties 
and large expenditure has to be incurred in obtaining such 
rights, and it has been found occasionally impossible to in- 
duce the land owner to sign an agreement to lease the 
petroleum rights, except at f a prohibitive 1 cost 


Sr(i(.»Ks r lLD Lkgisi, VI ION 

What is Tidily required is to repeal all the provisions 
oi the existing law and to pass a Hill dealing specially 
with petroleum The ideal principle of dealing with rights 
of this kind would be for the Crown to reserve to itself the 
sole right to grant a license to prospect, or a lease to win 
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oil. Where the petroleum does not belong to the Crown 
the owners of the land would, of course, be entitled to be 
paid adequate compensation for any land which may be 
damaged or occupied by prospecting and boring, and also a 
reasonable rate of royalty as well as rental. 

Provision could be made empowering the Governor- 
General to declare portions of the Dominion which are be- 
lieved to be petroliferous lands, to bo oil districts The 
ownerR and others who are interested in such lands could be 
given an opportunity of lodging well-grounded objections 
against the issue of such order, and for such objections 
to be inquired into and reported upon b\ some responsible 
person. The Governor-General could be empowered to 
decide whether or not the objections should be upheld either 
wholly or in part. 

It must be distinctly understood that these* views are 
put toward merely for the purpose of discussion, and that 
they must not he construed as representing the views of the 
Minister of Mines or of the Government 

to. 
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SOME ESSENTIALS FOR SUCCESSFUL OIL 
DEVELOPMENT. 

By Frederick G. Clapp.* 


Introduction. — In a country that is unprospected, or 
little prospected, the question is sometimes asked: “What 
is necessary in order to establish successful oil develop- 
ment?” Most persons in other trades and professions have 
little conception of the complexity of the oil business and 
of the difficulties that attend a search for oil and the subse- 
quent development of the industry. This ignorance fre- 
quently causes a state of apathy, so that in most countries 
where oil has not yet been commercially produced little sub- 
stantial encouragement is given corporations that are spend- 
ing their mone\ in prospecting. The present paper en- 
deavours to elucidate some of the existing misconceptions. 
The discussion is not considered as being more than an 
elementan one*, hut the explanations made may be of some 
value even in a highh enlightened country like New Zea- 
land. 

Advance Review of the Essentials. — Certain expres- 
sions used herein will be first defined. In inserting the 
word successful in the title of the paper the writer has in 
mind the axiom that oil and mining companies are organised 
for profit, and that thev must be given a fair business 
chance of becoming dividend pavers, otherwise their exist- 
•ence is unwarranted. Under development is included 
every phase of an oil-producing business, from the pre- 
liminary geologic studies, acquisition of leases or drilling 
rights, sinking of test wells, actual discovery of oil and its 
delivery to the market at a suitable price to enable the 
financial success of the company concerned. 

•CoribiJtiiif* GeoJupjst and Petroleum Engineer, 30 Cliurtli street, 
York ri<\. F.S.A. 
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The essentials of oil de\elopment include such condi- 
tions of geologv , land titles and laws, markets, economics, 
public opinion, personnel, etc , as mav bewital to the suc- 
cess or failure' of the enterprise An axiom of oil develop- 
ment, as of even legitimate* business venture, is that it 
shall fill a need and render service in proportion to the pro- 
fit assured and inversely to the risk taken 

A lew essentials oi successful oil development are the 
following — 

1 Suitable fundamental geologic conditions 

2 Suitable* secondary ge'ologic conditions. 

b Suitable* conditions for acquisition of a largo area 
of lease's lor development 

4 Experienced advice 

o Adequate capital. 

(> Competent management 

7 Suitable laws and regulations 

5 Adeejuate and profitable markets transportation 

facilities, and unrestricted trade* conditions 

0 A helpful gove*rnim*nt and conmninitv 

10 Actuality of tli (* oil 

Possibly m this enlightened age* a te*w persons ma\ 
ri'iiuiii of flu* opinion tb t the* only ne*ei*ssar\ condition on 
wined) to bast* oil dev elo]>im*nt is to find a favourable gc*o- 
logie stiucture, to dull a wedl on it and allow the* oil to 
How , w he?t*upon the* fortune's of the promoters will be 
assort'd and the district brought horn a condition oi poverty 
to oik* oi wealth How far this is from the* truth will be 
explained Some peTsons will eve*n declare* that favourable 
gt'ologv is not essential since*, in their opinion, “oil exists 
wlu'n* \ mi find it Sueli an idea is an alarming svmptom, 
and the* most mddess speculator would he* foolish to trust 
his funds to a promoter of sueli calibre* As a matte*r ef 
hiet, the ctaaectness of flu* geology is one of flu* first essen- 
tials to a suecessful oil de*\ (*lopme*nt 

Fundamental Geologic Conditions.— In this brief dH- 

cus«sion the* w nte*r ean barely touch on the subp'ct of Oil 
Geology which is an extremely intricate* branch of engi- 
neering A fundamental assertion is that an oil-field can 
not he* safely predicted on the* basis of one* or two ge'ologic 
factor^ alone*, but many criteria must he* give*n careful con- 
side*ration Even after a consideration of existing condi- 
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tions an oil -bold can not be safely predicted simply because 
a majority of the questions, or most of them, have been 
answered satisfactorily ; but every individual criterion 
should be answered affirmatively (or at least a negative 
answer must not prevail) if oil is to be wisely predicted. 
If every question can be answered favourably, test wells 
may then bo safely drilled If some of the questions be 
answered favourably and the answer to others be unknown 
the venture may still constitute a “good gamble” in the 
mind of an oil man; but as a rule it all but two criteria 
are answered in the affirmative and these two be answered 
negatively, the prospects are favourable In fact, I know 
of only one fundamental criterion — namely, presence or 
absence of oil seepages or surf a < t indications, that may be 
answered in the negative, and a reasonable prospect re- 
mains (under certain circunnd nces) of finding oil in com- 
mercial quantity 

The principal fundamcie i criteria which should gener- 
ally be applied in a search or an oil-field in an untested 
region are the following — 

1 J)o surface indications ovist 0 

2 Is the age of the strata similar to that in existing 

oil-fields y 

3 Does possible souiee ol origin exist 0 If this be 

not apparent, mav it nexertholess be present 

4 Do porous beds exist in which oil mav be held in 

commercial quantity 4) 

5 If so, does sufficient cover exist above these beds 

to prevent oil from escaping to the surface and 
becoming lost 0 

0 Are the strata so little' metamorphosed (altered by 
heat or pressure) that the oil has presumably not 
been driven off in the geologic past? 

7 Does am local geologic structuie exist suitable for 
concentrating oil in commercial quantity? 

The seven questions enumerated are among the first 
questions asked by a geologist who is searching for oil in 
any untested district Surface indications are not always 
necessary , as many producing fields in the United States 
show no surface indications as oil oi gas seepages, mud 
volcanoes, bituminous occurrences, saline springs, etc. 
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This may be because the strata are too thick, unbroken, or 
impervious that no escape of oil or accompanying fluid can 
take place. 

The source of the oil may sometimes not be provable; 
but the geologist must make sure that conditions do not 
prohibit the existence of such a source, as would be the case 
if the surface consisted entirely of non-extrusive igneous 
rocks, or if the strata were exclusively quartz sandstone 
from the surface to the underlying igneous or metam orphic 
basement. 

With these exceptions, however, all conditions should 
he answered favourably if the district is to he considered 
favourable for oil. In other words, if the strata be of an 
age in which oil is elsewhere unknown, or if their character 
he such that no possible source of origin can exist, or if no 
porous reservoirs with oxerlxing impervious cover rocks 
exist, or if the geologic structure be 1 not suitable for the 
concentration of oil in quantity , if any of these defects 
exist an oil-field is not likely to underlie the locality . Thus 
it is important that all fundamental criteria except the 
question of seepages lx* answered affirmatively , or, at least, 
that the criteria he not answered in the negative. If the 
answer be negative the field should not, as a rule, be re- 
commended for development. 

Secondary Geologic Criteria. — Assuming, howexer, that 
a possible source of oil be known, that seepages exist, that 
the age of the strata is identical with that of certain known 
oil-fields, that definite porous sandstones or limestones 
underlie the region, that they are covered with a thick (day 
cupping, that suitable conditions of non-metainorphism have 
been found, and that satisfactory geologic structure exists, 
a geologist may be nevertheless obliged to report adxersely 
on account of any one of several factors that may be called 
secondary criteria. That is, in addition to the fundamental 
criteria he may, in his reconnaissance or detailed studio-*, 
have discovered some of the following circumstances: — 

1- Faults or “breaks” may exist in the strata. These 
may or may not l>e unfavourable to oil occurrence. 

2. The region max be subject to frequent or violent 
earthquakes. Some persons have supposed these 
to be unfavourable. 
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3. Favourable porous beds, though present, may lie at 

such great depth that the geologist must inquire 
whether they can be reached by drilling. 

4 . Although porous beds be present they may form the 

surface, so that most of the oil may have leaked 
away in the past. 

5. The beds may stand on end, in which case the struc- 

tures may be so strong, so superficial, or so open as 
to raise a question whether they permit present re- 
tention of oil. 

6. “Sands,” though present , may be of insufficient 

porosity to hold oil in quantity , or too fine-grained 
and dense to yield oil readily by flowing or pump- 
ing- 

7. If oil be present gas may not accompany it ; hence 

no uatural means may exist to drive the oil into 
the wells from surrounding portions of a produc- 
tive stratum 

8. Oil may be present but unsuitable lor commercial 

use in the available markets. 

9 A source of origin, though present, may not be so 
related to porous beds that oil can have collected 
in them (as, for instance, whore petroliferous 
slmles exist in a superficial formation, but the 
porous bed* lie thousands of feet beneath) 

10. Volcanoes may aboi n 1 in the vicinity, and the 
geologist must inquire whether they have favour- 
ably or adversely affected tin* presence of oil 

11. (ieologie structures, though existing, may not 
embrace any oi the well-known types in which oil 
is likely to occur in quantity The structures 
must be carefully studied to ascertain their bear- 
ing on oil occurrence 

12. Where artesian waters exist they may in some cases 
have affected the situation adversely, but the pres- 
ence of artesian waters is not always unfavour- 
able. 

13 Oil may have been removed in times past by 
human or natural agencies II any reason exists 
to suspect such removal, the facts should be ascer- 
tained and tin* doubts verified or eliminated 
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This list of possibilities that may exist and need solu- 
tion is not a complete one. The various factors are 
.enumerated in order to show how careful a geologist must 
be ; and even with most complete studies a possibility re- 
mains of the existence of some unknown indecipherable un- 
favourable condition that may prevent the occurrence or 
extraction of oil in commercial amount. 

Extent of Territory.— Even if the geology be favour- 
able, the path to success is by no means clear, for the 
operators must ha\e sufficient land on which to operate 
safely . To persons unfamiliar with the oil business it 
may seem strange' that a corporation searching for oil re- 
quires leases or dc\c]opmcnt rights on many thousands or 
millions of acres. Some corporations have been misnamed 
monopolists on account of their large* holdings. Thus 1 
must explain that in general a few hundred acres are not 
sufficient to assure* a reasonable* hope* of success, if a com- 
pany is to profitably supply the* marked; with commercial 
quantities of oil or its products. An oil industry is a 
hazardous business, and imeslors in such a venture are* 
entitles! to an unusual percentage of diw'dcnds in the* e*\ent 
of sueee'ss, and th<*ir success can only be* hoped for through 
large* holdings. 

Since* the* oil business is a hazardous one. it is suicidal 
for any company to limit itse*lf or to allow itsedf to be* limite'd 
to a feu hundred acres of land. In an unteste'd countrv 
thousands or millions oi acres are nece*ssar\ to assure any 
hope* ol sueee*ss, since* much of the* territory will un- 
doubtedly he found barren, and constant prospecting o\cr 
large* areas is necessary to eliminate tlu* unfavourable lands. 

A company mu^t be* allow e*d to acejuire a large* aiva dur- 
ing its explorations so that, if oil be found, operations can 
be continued for many ye*ars. In a few instances where* 
profit has been derived from operations on a few acres or 
a few T hundred acres, the position of the field lias generally 
bee*n known in aehauee of drilling. 

In tlu* ^wist majority of oil districts, howe\er, even in 
the United States and Mexico, the definite existence of oil 
was not previously known, and a large* percentage of the 
wells drilled in trying to linel it were failure's. Extensive 
oil rights are required in order to assure shareholders “a 
run for their money,” and, if oil be found, to enable the 
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■company to embrace all contingencies of its existence and 
produce sufficient oil to pay for prospecting, unproductive 
test webs, and allow a reasonable profit. 

The Government of Western Australia was wise in 
allotting exploration areas of hundreds of thousands of 
square miles to individuals or companies, because the 
chances of oil there wen' so unfavourable or so little known 
that no company could hi* expected to enter the State to 
explore or operate w ith any less inducement. But the 
wisdom of the Westralian policy ceased with the granting 
of a large oil prospecting area, for the holdings of an in- 
dividual company were to be reduced by law, after the find- 
ing of oil, to an area of only a few hundred acre's, a regu- 
lation which would oblige* any company to resort to subter- 
fuge or “dummying” in order to retain a sufficient area 
for profitable development. If a company can find oil in 
such a geologically unfavourable country as Western Aus- 
tralia it should be entitled to the entire oil prospecting areas 
over which it holds exploration rights. No oil develop- 
ment is practicable in a country having laws that reduce the 
holdings of a successful prospector materially after he finds 
oil by drilling. 

Necessity of Experienced Advice- — An oil venture is 
found to be largely a gamble even with suitable geologic 
conditions. Hence in order to reduce the risk as much 
as possible, a company which intends to drill should employ 
only geologists wdtli experience in tin* examination and 
appraisal of prospective oil -fields. The advice of novices 
or of quacks who locate by means of divining rods or non- 
technical instruments or unsound devices, should not be 
followed. Where a large amount of money is at stake, 
as in deciding the first important question of whether a 
certain region or district should he prospected, only the 
advice of experienced geologists should hi* followed. In 
later stages, after the fundamental and secondary geologic 
criteria have been found favourable, the advice of younger 
oil geologists mav often be followed. There arc' many 
young men now in the profession who are employed on 
details of the' business, such as in making locations, decid- 
ing what type* of drilling equipment must be used, where 
to shut oft* water, at what depth to bail and tost a well for 
oil, etc. With so many experienced men available there 
is no advantage' in obtaining inexperienced advice. 
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Naturally this brief discussion can not enter the pro- 
vince of oil geology and explain how a geologist must pro- 
ceed in solving the various criteria enumerated. Such a 
treatise is found in many good text-books, hand-books, and 
volumes of technical papers prepared bv members of the 
American Association of Petroleum Geologists, Society of 
Economic Geologists, Institution of Petroleum Technolo- 
gists, American Institute of Mining and Metallurgical Engi- 
neers, Geological Society of America, and other professional 
societies. To these and other publications the student of 
oil geology is referred; but, in addition to carefully study- 
ing their contents, he should serve his years of apprentice- 
ship on a geological survey in an oil-producing district, with 
a large oil-producing eornpam , or with a practicing oil 
geologist 

Adequate Capital and Competent Management. — In no 

kind ol business is it so important to ha\e adequate' capital 
available as in a search for oil. The geologic investiga- 
tions, establishment of a “land department,” securing of 
leases or drilling rights, the employment of experienced oil 
well drillers, the purchase and importation of the best drill- 
ing equipment, and the actual drilling of test wells consti- 
tute an expensive start. il oil be not lound in the first 
well additional test wells must he drilled, assuming that 
tlie\ are warranted by the local conditions If oil be 
found, then the held must be thorough]} drilled at conse- 
quent tremendous expense. Storage tanks and pipe lines 
must be constructed and arrangements made jor refining 
the oil. 

It is obvious that no individual or compam should 
embark on the business without sufficient funds available 
in advance of drilling, and the knowledge' that additional 
backing can be secured in the event ol striking oil It is 
equally obvious that the development must be in charge ol 
experienced oil operators, backed by wealthy financiers, and 
under the advice of experienced technical men. With all 
its hazards, oil development is not properl} u gambler’s 
business, but must be proper!} conducted to offer reason- 
able hope of success. 

Some Essentials of Oil Law and Regulations.— Assum- 
ing now that all geologic questions have been satisfactorily 
answered, that capable personnel be secured, that plenty of 
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acreage be available, that capital and management be satis- 
factory, the road is not yet clear for a company to prospect 
wisely for oil. In some countries the rights to oil under 
the land are in part in the hands of freehold owners and 
in part held by the Government or Crown. The matter 
as to freehold lands is clear and generally satisfactory, for 
a company needs only to visit the owner and to acquire 
drilling rights from him on a suitable royalty basis, allow- 
ing the owner to continue farming or grazing or other use 
of the land without hindrance. 

On Government land the matter is not so clear. Some 
sovereign States contain lands which are favourable' geo- 
logically, but which no sensible oil company will enter, for 
the reason that laws or regulations are such as to permit 
little hope of profit. Some State's which own their sub- 
surface oil rights offer from 1000 to 100,000 square miles 
to one individual or company for oil prospecting; yet the 
law provides that, if oil be de\ eloped therein, tin* area that 
ma\ he retained and operated is Jess than the identical num- 
ber of acres In such cases no company can reasonably 
hope for profit on the oil prospecting area, unless an oil- 
field already be proven. Companies which have in the past 
made money on smaller acreage* have- either constituted 
exceptions to the rule or the sub-surface conditions and 
yield have previously been proven to such an extent that the 
hazard of drilling may have been justified. 

The policy’ of substantially cutting down a grant alter 
oil is discovered on it puts a jxjnalty on tin* company , which 
spends its money in making a discovery’. The laws should 
not require tilt* discoverer to give up valuable rights after 
developing oil, hut, instead, they should offer inducements 
for its discovery. 

In the opinion of many students of the situation in 
oil -tie) ds the world oxer a company should he given a long- 
term title' to all land on a stated geologic structure after 
developing oil thereon, and should he free to continue pros- 
pecting on the balance of the oil prospecting area. This 
was an ideal for which many leading geologists and com- 
panies worked in the United States when the public domain 
was opened to oil development in 1920. Considering the 
great risks involved, even the areas allowed in the United 
States are too small for profitable operations in an unde- 
veloped field. Certainly no Government situated outside 



of tin oil-producing country , or in which the presence of oil 
is us yet problem aticul, can afford to take an even less 
liberal view of the requirements, as has been done by 
States the world over. 

Obviously the attitude of the Government and of the 
community in whose territory operations are to be under- 
taken must be favourable to the development ; and a broad- 
minded public opinion is essential whereby private and 
public landholders are willing to meet the company half 
wax, so that lands can be acquired on a basis that will be 
profitable to all concerned. 


Necessity for Unrestricted Action of Economic Laws. — 

In tin' oil business, as with farming or manufacturing, tlie 
natural laws of supply and demand should be allowed to 
operate freely . As is tlu* cast* in farming and manu- 
facturing, so in oil development ; no price can be set, mar- 
kets insisted on or restricted, methods of drilling or loca- 
tion of plant insisted on in adx since by other persons than 
the operators, without danger of timing the business else- 
xv here. So many parts of the world yield oil with profit 
that strong eompnnies generally refuse to operate except 
under tlu* most favourable conditions. 

In the* oil business, as perhaps in no other, laws of 
supply and demand maintain full play. When over-pro- 
duction temporarily prevails nothing but lowering of prices 
will provide for the disposal of tlu* excess output of oil 
products. Conversely , when a shortage prevails, only the 
companies that arc* directly concerned can fairly set a price 
at which the* product can be purchased and sold by them. 
If a country he* seemingly confronted by sufficient produc- 
tion to ju iify pipe lines, great storage tanks, refineries, and 
other expenditure, the men who are spending the* money 
must of necessity determine to what extent they may safely 
expend money from the standpoint of financial conditions 
aiH future 1 outlook. 

Never in the oil business has the writer known an 
economic question to be solved by legislation or govern- 
mental regulation. Thus the economic essentials may be 
summarised by the statement that they must be kept free 
of legislation and regulation, enabling the* operating com- 
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panics to work out thoir salvation on the basis of supply, 
demand, and competition, which throughout the world’s 
history have* constituted the best price stabilisers and dis- 
tributing factors of any product in the markets that deservo 
attention. Even in the Enited States, that has success- 
fully regulated the so-called trusts, the oil industry has 
not been interfered with by legislation affecting supply, 
markets, methods, or prices The laws of supply and 
demand June there, as in all lines of business, been left 
free to shape tilt* course of the industry, and this condition 
has made, the United States commercially great irom the 
standpoint of oil as of other commodities. 

It is, of course, well for a ( lo\ eminent to beware of 
monopolies The writer bolds no brief lor tin* so-called 
trusts He does not recommend that the oil business of 
any country be given o\er to a single compam or that grants 
be made such as will stifie competition Yet an oil produc- 
ing company must lia\e an area adequate for dr\ elopment 
for many years to come, and must be permitted to light 
its wa\ in the unixer^al economic struggle, unhampered by 
laws or lestrietions that might caiwe financial loss 

As an illustration, a refinery will be a necessity at some 
stage in the affairs ol an oil-production business il a large 
amount of oil he encountered ; and it is ceitain that a re- 
finery will be built sooner or later in every conntiy in wdiicli 
oil is lound in cpiantity , tor local refining will be cheaper 
than exporting and refining flu* crude oil Yet no (lo\ em- 
inent is wiso in forcing a compam to build a refinery or 
in obliging it to guarantee a refinery at any stage of its 
operations The oil will soonest be de\ eloped and placed 
in the domestic market if tin* operating companies be un- 
hampered and future steps be left to the discretion of the 
repres(»ntati\es of the imestors themsehos 

Dangers from Rapid Decline of Production. — The 

matter may be made apparent by explaining that a single 
great gusher in a new field would constitute no indication 
that commercial oil had been found Gushers frequently 
decline rapidly, and it is necessary to allow a well to flow 
into tanks or a pipe line for months before even an approxi- 
mate' idea of its settled production can lie obtained It is 
unusual for a great gusher to hold its initial production for 
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a long period ; and a well coming in at 1000 barrels dailj 
is more likely to be flowing 100 barrels daily at the end oi 
the first year than as much as 500 barrels at that time. 

The initial well constitutes no indication as to the size 
of an oil-field One well only tests a single spot in the 
earth, and in some fields no wells besides the first one have 
been found It is necessary to drill many wells for the 
purpose of outlining the field before an idea of its size and 
volume can be obtained; then the officials of the company 
may be competent to decide whether to build a refinery, 
but other persons certainly are not competent to do so. If 
a decision be made too early the venture may fail. The 
incident of a company building a refinery at New Plymouth, 
New Zealand, many years ago before sufficient oil had been 
developed is sometimes mentioned to illustrate this truism 
While the writer has not imestigated the authentic history 
oi the New PH mouth refinery, the analogy seems a per- 
fect one 

Adequate and Profitable Markets, Transportation 
Facilities, etc. — It is, of course, evident that suitable mar- 
kets must exist somewhere within the radius over which 
oil can lx* profitably retailed If an adequate market does 
not exist in the country of origin of the oil, an unrestricted 
right should exist to export it Ii the oil be of refining 
grade the company must be permitted to export it to a 
place where it can be refined until the company itself finds 
that economic conditions warrant the construction of a 
local refinery If the* business is to succeed conditions 
of tarill , transportation etc , must enable getting the crude 
or refined oil to the particular markets at which it can 
be sold I oi a profit If these conditions be not suitable 
the business mav fail, and the community as well as the 
shareholders will be losers thereby 

Attitude of Governments and Communities. — Since oil 
dey elopment is a hazardous business, it needs the encourage - 
ment of nil persons ( Jo\ ernments, and organisations that 
come in contact with it In short, it needs active assist- 
ance if it is to take its place as an asset to any com- 
munity Tacit friendship is not enough If capital is to 
ente? and bo useful in a country \s development legislation 
must be suitable for encouraging the growth of any infant 
industry 
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In order to encourage oil prospecting a Government 
may wisely relieve machinery and equipment from import 
or other duties, as is done by some countries. Export 
duties may be subsequently enacted to protect the growing 
industry from aggression by outside monopolies. It is 
expected that a company entering any country to develop 
oil, thereby, spending hundreds of thousands of pounds (as 
i* imperative to assure success) will be protected in its 
efforts. A Government should use every effort to en- 
courage, protect the rights, and facilitate the financial suc- 
cess of any company endeavouring to develop a country’s 
resources, for thereupon depends the future prosperity of 
the country. The United States largely owes the great- 
ness of its oil business to broad national policies, which have 
refrained from limiting or hampering the entrance of 
domestic or foreign capital. 

In asking a State or a community for an encouraging 
attitude^ a company does not wish charity, but it is willing 
to take thi' legitimate risk involved in oil prospecting. The 
company may reasonably ask, however, that if profits be 
made, they yvill not bo taxed at a prohibitive rate or legis- 
lated into oblivion. 1 asking for the co-operation of far- 
mers in a section when it is planning to operate, a company 
does not yvant to he given any land or to buy land. All it 
yvants is to lease the drilling rights for a sufficient number 
of years on a small royalty basis; then if the property be 
found unproductive after drilling the rights are returned. 
II the land be prod net iy e the land oy\ncr will share in the 
profit, and his royalty proiit y\ i 1 1 probably equal the net 
profit of the company , handicapped as it is by the expense 
of drilling the proiluetiyo \yells and the failures. 

Actualities. — Jt may be sometimes necessary to 
theorist*, but the road is long and dangerous betyveen venture 
and success. On March o, lb2o, a misleading article 
appeared in the Lyttelton Times entitled “Supplies for 
Centuries,” the writer of which quotes Dr XV. F. Schapliorst 
in a report prepared for the journal of the American Chemi- 
cal Society. The article stated that “those yyho have 
made a study of the matter declare that the supply of oil 
is ample for hundreds of years.” Nothing could be further 
from the truth. The fact is that studies by governmental 
and private geologists ha\e shown that the oil-fields of the 
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United States ma) even now be approximately 50 per cent, 
exhausted, that few remaining fields remain to be discovered 
in that country , and that the consumption of oil is mount- 
ing rapidly year by year, so much so that it is anticipated 
tlx* production of oil in the United States will largely cease 
within a few decades When that time comes Venezuela, 
liussiri, and other countries maj take the place of the 
United States in supplying the oil needed for the industries 
ol the woj Id As the fields of Pennsylvania ascended and 
declined so it will be with those of all productive nations, 
and \ ene/uela, Uussia, and the rest will eventually decline 
as oil producers It oil be found in New r Zealand the same 
will hr trin there 

Petroleum supplies ha\e been catalogued by students 
ol flu* problem, and it has been found that a few r decades 
will lia\e removed the greater part oi the extractable oil, 
alter which some other luel or power must he discovered 
or oil produced synthetically The officials of large oil 
companies art* not misguided fools ; they have a definite 
plan of eompaign, and the fields (even with the vast dis- 
ci epaneies between over and under-production) are, where 
the companies are unhampered, developed according to 
some system The large companies wish to stabilise pro- 
duction and selling prices throughout the w T orld, and they 
are to some extent succeeding Any meddling by Govern- 
ments only makes this problem more difficult, and results 
in greater variation oi prices irom month to month and 
year to year, according as world production is at the par- 
ticular time over or under the existing and predicted con- 
sumption 

The writer is divulging no secret when he states that 
inr-sighted companies would not drill for oil in New- Zea- 
land unless a reasonable chance of success existed. The 
operators have' doubtless been advised in advance of drill- 
ing that conditions are sufficiently favourable to justify the 
sj) 'dilation Presumably their geologists have told them 
that potential favourable conditions somewhere exist. 
^Nevertheless no geologist can look into the ground and see 
whether oil actually lies there The most that can he 
done is to make predictions on the basis ol existing condi- 
tions, some of which have been enumerated in this paper. 
The drilling of any well may result in failure, for failures 
occur even in great oil-fields In fact, in the vicinity of 



77 


oil-fields the percentage oi failure's is generally large. The 
risk of not finding oil constitutes a real danger in am 
country that is being prospected. 

K\en if oil be present it may remain undeveloped owing 
t( difficulties in drilling, of which there* are too mam to 
mention here An additional danger is that some well- 
meaning hut misguided Government will inaugurate* poli- 
cies, laws, or regulations which will seriously interfere with 
the development of oil in epiantitv , will insist on transpor- 
tation, refining, or marketing conditions prohibitive to suc- 
cess, will overtax tin* product, or by some* other means will 
cause* the failure* o I the* enterprise* The ])«irtial w ithelraw al 
of oil companies horn .Mexico v\ as not due* entnelv to 
failme* o I the* fie'Jds (although most groat pools did turn into 
salt water producers and onlv about three oil companies 
have* made* money in Mexico) , hut flit* Mexican Govern- 
ment had so hampered the oil industry that business could 
not In* conducted with piofit The fact that the oil-fields 
of Golombia have not been dove*lope»d is parti \ due to un- 
wise* oil land legislation I British New Guinea remains 
undeveloped, not entiivly because* it is not a ‘white* man’s 
eountrv , but hugely he*cause the* laws el ) not permit a per- 
manent acquisition of sufl'cie'iit acre*age oil which to operate* 
with any expectation of profit , pe*rliaps partly because* the* 
Commonwealth’s investment in a certain large monopoly 
has VM'ddeel the* Australian Ge)V(*rnme*nt to corporate pe>l ioic*s 
which eh) ne>t lav our oil eleve*lo]>im*nt 

Conclusion. — 111 the* earlv days e>t e>il eh*velopment in 
any country it is habitual for tlu* inhabitants te> ie*ar re*- 
sults, to su]>pose that the oil may injure* the land, that the 
owners will he hampered if tbe*y desire* to sell, e>r te> fe*ar 
some* calamity which thi*y are unable* to define* As the 
deve*le)pment becomes an actuality, farmers an el others 
generally reverse* the*ir attitude, finding their interests 
helped rather than hinde*reel by the* new industry Trade 
conelitions become* he*tte*r, lands incre*asc in value*, and their 
sale becomes e*asier As hist as individuals come* to re- 
ceive royalties oil oil they fiud themsedv e*s miniature oil 
magnate's; thus fears vanish, and the* closing stage's of the 
busine'ss witness a complete harmony between owners, 
operators, and consumers, which is doubtless the end to 
be achieved in any community. 
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S 1 1 c 1 1 bring the* case, it is wise* for an on lightened com- 
munity like New Zealand to give every encouragement — 
personal, commercial, and legislative — that ma\ permit early 
success to the companies operating. Thus the difficulties 
to he sun nonnted by the industry may he minimised and 
a new prosperity reach the Dominion, provided that oil be 
present in the* fields in commercial quantities, and that the 
other essentials for successful development remain un- 
hampered 
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SHORT ACCOUNT OF THE SEARCH FOR 
PETROLEUM IN EGYPT. 

By 11. T. Feujiah. 


To those who are now endeavouring to develop the 
petroleum resources of New Zealand, a short account of the 
search for petroleum in Egypt should he of interest. 

Seepages of petroleum from the rocks near the mouth of 
the Gulf of Suez were known in Roman limes. A range of 
hills on the west or Egyptian side of the gulf, near the place 
where seepages of oil occur, was named Mont Petroleus by 
the Romans, and its pieseni name, GeheJ Zeit (Mount Oil), 
may date back to the time of the Arab imasion of Egypt, 
G40 A.D 

Apparently no attempts were made to obtain petroleum 
from these seepages until 188i, when the Egyptian Govern- 
ment arranged to pui chase boring plant to test the field. 
Two serious attempts to obtain oil m quantity ended in fail- 
ure, and the field wa<> neglected until 189(5, after the Govern- 
ment had expended more than ,£1 ()(),()()() without result. 

As Egypt prospered under British guidance, demands for 
permission to prospect fur od or to scaich lor minerals of 
economic value became more frequent, and the need for a 
geological survey of the country was felt In 1896 such a 
survey was initiated by H. G. Lyons, a retired captain ol 
The Royal Engineers, who had patrolled the Egyptian deserts 
during military operations against the Mahdi and his 
followers. During this year, and again in 1898, officers ol 
the newly-formed survey, after inspecting the Gebel Zeit 
area, came to the conclusion that the supply of oil that might 
be obtained would not be sufficient to repay working This 
unfavourable repoit allowed the geological exploration of 
the country from an economic point of view to be undertaken 
systematically. 

During the next ten years Captain Lyons appointed in 
succession as vacancies occurred a liumLe: of geologists to 
undertake this work. From among these appointees, T. 



S3 


Barron, II. L. Beadnell, W. F. Hume, J. Ball, H. T. Ferrai 
and P. C. A. Stewart may be mentioned as taking part m 
mapping the Western Oases, portions of Sinai Peninsula, and 
large areas of the Egyptian deserts. Maps and reports deal- 
ing with the mineral resources of the areas examined were 
published as each piece of work was completed. 

in 190G companies began to be promoted for the pur- 
pose of prospecting for oil in various localities. In January, 
1908, boring was renewed in the Gebel Zeit area at a place 
called Jemsa. By March the following year a bore was 
drilled-in successfully to oil, and by 1914 twenty-one wells 
had been bored in the Zeit- Jemsa area, of which seven pro- 
duced flows of oil. 

In 1917, owing to the demand for and the price of 
petroleum , a special credit for petroleum research was pro- 
vided by the Egyptian Government. The pioneer work of 
the earlier geologists allowed the newly -appointed geologists, 
O. II. Little, T. G. Madgwick, F. W. Moon, and JIassan 
Sadiq, to concentrate on possible oil-bearing areas, and re- 
ports on these were published in quick succession during 
1920, 1921, and 1922. About this time certain areas were 
defined as Government reserves, for the purpose of carrying 
out investigatory boring and perhaps obtaining supplies ot 
oil. This work is still being prosecuted. 

The general policy of the Egyptian Government has been 
an endeavour to encourage and foster the search for petroleum 
iu its own territory, for tiie deserts are all Crown lands and 
not privately held, as are jiossible oil-bearing areas m New 
Zealand. Licenses to prospect comparatively large areas 
were issued at nominal cost. These licenses carried rights to 
take out mining leases over smaller selected areas, and both 
automatically lapsed if certain conditions as to exploratory 
or mining work were not carried out By this means room 
for a number of operating companies was ensured, and com- 
panies already in the held were prevented from “squatting* 
upon large or promising areas to the exclusion of other com- 
panies. In granting the various permits t lie licensing 
authority interpreted the regulations in a libera] spirit and 
encouraged the search in other ways. This policy is being 
maintained. 

Research has shown that the principal oil-bearing horizon 
is near the top of a series of sediments of Cretaceous age, 
where the Nubian sandstone merges into clays and fossilife 1 * 
ous limestones Petroleum also occurs at higher horizons. 
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namely in Middle Eocene limestones and Lower Miocene 
sediments. The Nubian sandstone, more than 1000ft thick, 
is conglomeratic at its base, where it rests unconformally upon 
an ancient sedimentary series In its upper beds are phos- 
plmtic limestones, prepared portions of which have been 
shipped to New Zealand for agricultural purposes. These 
upper beds may have attained a thickness of 1000ft. The 
calcareous Eocene strata are 2000ft or more thick; and 
Miocene beds, which include a vast series of calcareous de- 
posits with gypsum and salt, in places may have attained a 
thickness of at least 3000ft. A succession of raised beaches 
completes the Tertiary series. Secular elevation and depres- 
sion, faulting and folding, have caused dislodgments of 
greater or less extent in these Tertiary beds. Dome struc- 
tures exist in places, but these are often dislocated by faults 
and are no sure indication of reservoirs of oil. 

The sites of the earlier boring operations were chosen 
mainly on account of the presence of petroleum “shows, ” 
and apparently irrespective of rock structures likely to be 
favourable to the accumulation of oil Prospecting opera- 
tions were not influenced by the anticlinal theory of oil- 
accumulation until 1910, although as early as 1855 T. B. 
Oldham had drawn attention to the relation between anti- 
clines and oil occurrences m the East Indian oil-field, and 
although in 1885 1. C. White had applied the theory to locate 
oil and gas Helds in the United States of America. Struc- 
tures favourable to the accumulation of oil are now sought 
by every prospector engaged in the search for petroleum and 
by every geologist engaged in field-work in unmapped country. 

Well-known oil experts \isited the Egyptian oil-field 
region from time to time, but seemed to find it difficult to 
interpret underground structures by means of the surface 
geology Oaysoon Island was supposed to present favour- 
able anticlinal conditions, but the borings made in this locality 
were “dry” holes as far as oil was concerned, and the results 
obtained near the Jemsa seepages could not be interpreted m 
terms of simple anticlinal structure However, farther to 
the south, at the llurghada sites selected for prospecting bores 
were detei mined in accordance with the “lie” of surface out- 
crops. Here, in 1911, W F. Hume noted the occurrence 
of “oil-rock;” F. Wanner reported upon the area in January, 
1913, and the first bore was commenced in July, 1913. In 
October, 1914, llurghada No 1 prospecting well reached a 
depth of 1670ft and produced oil from Upper Cretaceous 
sandy shale* at an estimated rate of 1500 tons daily. 
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Boring operations were being carried out by experienced 
Canadian drillers during the time the writer was stationed in 
the oil-field region, but subsequently European drillers and 
drills were employed. In 1921 petroleum mining in Egypt 
employed 1480 Egyptians and 127 foreigners. At the be- 
ginning of 1922 the area held under petroleum prospecting 
licenses was 250 square miles, and five square miles were held 
under petroleum mining leasee. 

The following table shows the amount of drilling done, 
the number of wells drilled, the number producing oil, and 
the quantities produced during the 14 years up to 1921, from 
all borings in Egyptian territory ■ — 


Yeai 

Feet 

Dulled 

New Wells 
Drilled and 

Drilling 

Wells 
Prod uc 
mgr 

PRODUCTION (Metric Tons) 
Jemsa J Hurghada J Abu Durba 

1908 

1,415 

2 




i 

1909 

3,547 

6 




l 

1910 

18,506 

19 

4 I 




1911 

16,847 

24 

5 i 

2,793 



1912 

9,506 

21 

5 

27,962 


1 

1913 

9,059 

14 

6 

12,786 


1 

1914 

9,271 

18 

9 

88,491 

11,189 


1915 

! 11,319 

17 

8 

13,144 

16,910 

i 

1916 

8,775 

11 

12 

10,895 

46,848 

1 

1917 

8,317 

15 

14 | 

6,875 

129,970 


1918 

»0,714 

12 

19 

5,017 

276,868 


1919 

6,754 

14 

21 

4,231 

227,686 


1920 

12,916 

12 

2"> 

2,730 

145,220 


192 1 

22,657 

26 

31 

1 

4,209 

178,284 

175 
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SECTIONS OF COAL-MEASURES, KAITANGATA 
COALFIELD. 

N.Z. GEOLOGICAL SURVEY. 

By M. Ongley. 


Coal was worked on the sea -shore at Coal Point, three 
miles south-east of Kaitangata, in 1858, and a small coal- 
mine was opened at Kaitangata in 1864. After 1876, when 
railway communication with Dunedin was established, the 
Kaitangata mines were worked on a larger scale. The sec- 
tions here described are intended to show the general nature 
of the coal-measures in the Kaitangata-Milton district. 

The oldest rocks of the south-eastern part of Otago are 
schists, supposed to be of early Palaeozoic age. They are 
followed by moderately fine-grained sedimentary rocks, 
generally of bluish-grey colour, which may appropriately be 
termed greywackes. These greywackcs are of pre-Permian 
age, but whether they are conformable or unconformable to 
the schists is not at present known They are well exposed 
near Balclutha and in the hilly country between Milton and 
the sea. 

After the deposition of the greywackes the region went 
through many vicissitudes, some of which are known, but 
need not be mentioned here. At last, late in the Cretaceous 
period, thick gravel beds, formed mainly of greywacke and 
schist pebbles, together with thin, finer-grained beds and 
numerous layers of vegetable matter, were deposited on the 
much-eroded, nearly level land surface of what is now the 
Kaitangata district. Other beds, later lost through eroism, 
may have followed. As time went on the gravels became 
conglomerates and the vegetable layers coal-seams, forming 
what may be called the Kaitangata coal-measures. A period 
of elevation, accompanied by tilting or folding and prob- 
ably by faulting, came soon after. The elevated parts of 
the Kaitangata coal-measures were naturally more or less 
worn away, but in due course of time a series of conglomer- 
ates, sandstones, and shales containing several thick layers 
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of plant remains (now coal-seams) were deposited on the 
land surface. These beds form the Taratu coal-measures. 
Depression of the land was going on at this time, for a 
layer of sandstone in the upper part of this series contains 
marine fossils of early Tertiary age. Further, other marine 
beds, now removed by erosion, were deposited above the 
fossiliferous sandstone. Tn places the Taratu coal-measures 
lie unconformably (in the strict sense of that term) on the 
Kaitangata coal-measures, in places < 'disconformably, ,> that 
is, without marked departure from parallelism. 

Since the Eocene, geological changes of various kinds 
have taken place in the south-east Otago region. These 
need not be fully described, but it is desirable to say that the 
two sets of coal-measures, in common with the underlying 
rocks, have been elevated, depressed, tilted, faulted, eroded, 
etc., and thus finally the present-day conditions indicated by 
the sections have been reached. 

Section I illustrates the section seen on the coast line 
from the north bank of the Molyneux River near its mouth 
to Measly Beach, about eight miles to the north-east. The 
alluvium of the low, narrow strip between the Molyneux 
and the sea is underlain by the greywacke conglomerates and 
other beds of the Kaitangata coal-measures. In the low 
cliffs along the coast, here and there obscured by sandhills, 
or broken by the valleys of small streams, the conglomerates 
are seen dipping at first gently towards the north-west (the 
beds in the section should here appear almost flat) and then 
to the north of east. At half a mile to nearly a mile from 
the north bank of the M dvneux several coal seams are seen. 
The quartz conglomerates of the Taratu coal-measures next 
appear, here dipping conformably, or almost so, with the 
Kaitangata beds, and with the associated beds continue to 
the end of the section North-east of Caird Creek there are 
several small coal-seams. At Coal Point, three miles from 
the beginning of the section, is a 4ft seam. Three-quarters 
of a mile north-east of Coal Point is a 15ft coal seam, fol- 
lowed by several smaller seams. From here to Measly 
Beacli the strata, mainly conglomerates, are almost flat. 

Section IT begins near the south end of the Tokomairiro 
Plain, five miles south-west of Milton. Here a fault with 
a considerable downthrow to the west brings the Taratu con- 
glomerates, dipping 20 degrees west to the level of the plain. 
The coal shown in the section is not exposed here, but is seen 
at Elliotvale, a mile to the south. East of the fault the 
Kaitangata or greywacke conglomerates appear, and continue 
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to Waronui, nearly four miles to the east. Throughout 
they seem to dip almost uniformly 20 degrees west, but at 
Howard Stream the dip is less. On Mount Misery a patch 
of quartz conglomerate unconformabiy overlies the greywacke 
conglomerate. Near Howard Stream fine conglomerate, 
sandstone, shale, and very thin coal-seams outcrop. At 
Waronui the greywacke conglomerate is intruded by a basalt 
neck. East of this the ground rises, and quartz conglomer- 
ate and sands containing a thick coal-seam outcrop. These 
beds are part of the Taratu coal-measures, and dip gently 
south-eastward. Thus at Waronui they are almost certainly 
separated from the underlying Kaitangata coal-measures by 
an angular unconformity, as shown in the section. The 
section line, which from the Tokomairiro Plain to Waronui 
trends a little south of east, here bends to the south-east, 
and a little over three miles onward reaches the sea-coast at 
the mouth of the Tokomairiro River , about five miles north- 
east of Measly Beach. The beds lie almost flat, and, as 
elsewhere, are mainly conglomerates composed of small 
pebbles and grains of quartz. 


A SECTION OF THE COAL-MEASURES AND 
ASSOCIATED BEDS IN THE WESTERN PART OF 
HUNTLY COALFIELD, WAIKATO, AUCKLAND. 

By J. Henderson, N.Z. Geological Survey. 


The Huntly coal field, in (lie middle Waikato district, 
south of Auckland, is the most important in the North 
Island, and yields an excellent brown coal largely used for 
domestic and industrial purposes. In the eastern part of 
the coalfield, near the township of Huntly, the coal-measures 
dip gently northwest beneath the post-Tertiary deposits of 
the swampy lowlands of the Waikato River. In the western 
portion, seven miles west of Huntly, the coal and associated 
beds are better exposed and the sequence is far more com- 
plete. Coal was first mined in the neighbourhood of Huntly, 
and for many years all the coal was obtained from that 
locality, but now the principal collieries, namely Rotowaro, 
Pukemiro, Glen Afton, and Waipa, are in the western part 
of the ooalfield. Some years ago the Mines Department 
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purchased an area of coal-bearing land (Waikokowai) ad- 
jacent to the first three above-mentioned collieries, but this 
has not yet been worked. The accompanying section shows the 
sequence of strata in the Glen Afton and Waikokowai areas 
as determined by boring and surface prospecting. 

The coal-measures, which consist of grey and brownish- 
grev lion-laminated, poorly-consolidated clays, or rather 
claystones, are locally known as “ fireclays and rest on a 
gently undulating surface truncating the basal Mesozoic 
strata. The clay between tiie coal and the unweathered 
Mesozoic “understone” usually ranges from 10ft to 16ft thick, 
but in places is 30ft. The coal-measures were laid down on 
weathered Mesozoic rocks, which in places grade upward into 
the ' fireclays ” Tn the part of the coalfield traversed by 
the section one woikable seam is present which ranges up to 
25ft, but is commonly from 10ft to 15ft thick. In some 
places the seam is thm or altogether absent, and in others it 
contains many dirt bands or is represented by carbonaceous 
shale, though close by thick, clean coal may occur. There 
is usually a few inches of “bone” coal or carbonaceous shale 
on the roof and floor of the seam. Grey and brownish-grey 
clays, from 80ft to 110ft thick, overlie the seam. In some 
bores streaks and lenses of coaly matter and in other sandy 
layers, occur. These clays are probably estuarine, and they 
grade upward into blue marine claystones containing concre- 
tionary bands and, in their upper part, many arenaceous and 
calcareous bands They are overlain conformably by the 
massive sand\ argillaceous limestone that forms the promi- 
nent escarpment at Glen Afton. The upper part of the 
limestone is eroded in this locality, but in other parts of the 
district it is from 200ft to 250ft thick. The bores in the 
Glen Afton and Waikokowai areas indicate that the under- 
lying claystoue ranges in thickness from 60ft to 120ft, but, 
owing to the difficulty of separating the limestone from the 
claystoue, tlie variation in thickness is piobably more appar- 
ent than real. 
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OHAI COAL FIELD, SOUTHLAND, NEW ZEALAND. 
Lv ( i . S Lvxoroun and J. T. Mosley 


This held is situated in the Wairaki Downs, about five 
miles from Nightcaps, and is connected to the Nightcaps 
railway bv the Ohai Pailwav Hoard's line. The approxi- 
mate* area helel bv the existing coal mining companies 
eo\ers about lour and a -halt square* miles 

J besides t he Flack Diamond mine, which is w orldng 
an “ \tr;umlin;ivi1\ thick si'jiui (too distant to show on the 
accompany mg plan), the companies in acti\e oj)eration are 
the Flack Lion, Mossbink, Wairaki, Linton, Firelnvood, 
and Ohai On the wislei’ji side is tlu* Morle\ Colliers , at 
jiresent m tin* de\ elojnui*nt stage These mines are all 
situated in the Ohai V Jle\, and all the seams outcrop on 
the bunks ol the mei The '-earns ol the Flack Lion, 
Linton, and ohai mines outciop on tlu* northern side of tho 
u\er, «in I the W.urik, and Lnchwood on the southern 
side r l he present wotkines oi the Mossbank Company -are 
ie the \.dle\ itself Feside-, these there* were three mines 
in the Ora wen watershed, I la* Wairio, the old Mossbank 
(now closed down), and tlu* New ] Brighton 

At Nightcaps is situated the old Nightcaps Colliery, 
which was recent 1 \ clout'd down through exhaustion after 
k profitable life ol o\er iortv \ ears Professor Park's map 
of tlie Wairio-Ohai coal-field shows that it extends from 
Nightcaps to the old Mount Linton pit, bounded on the 
north and oast b\ a porphvrite ehke and argillites, to the 
'vest by linn'st )in*, and to tin* south b\ the grevvvacke and 
argillites oi the* Longwood Pange • The onh ilefinite 
knowledge we ha\e ol the e*\te*nt ol the field is derived 
horn work done in the mine's, irom surface emterops and 
Dormg With the exception ot the Morle\ property and 
tlu* Oliai Valiev tlu* field has not been proved b\ boring. 
Tile three bore's put elown bv tlu* Morle\ Cemipam are the 
most important in the* district, as the\ ate* situated parallel 
to the dip, the*reb\ pmving a large* area of coal. 

No 1 was bored 1o a eh'pth ol 1100 lec*t, and at 707 
feet showed 12 leet ol coal, at S0() fend a 28. Ut se*am, and 
■ ie 1002 foot a 01 1 se.,n No 2 bon*, put down .V> chains 
te the north and at an elevation of 100 leet above No. 1, 

’James Paik, the (!onl(j_r\ ana XLineial Resources of Western South- 
land jJulhtin N .. 21 (new si ms) ) X.Z. Geol »Sul\., J921. 



was bored .52.) feet without reaching tin coal No 3 boje, 
at tlio same le\el as No 2 but 10 chains to the south 
of it, cut a 40it stMin at a depth of .507 feet, and a 1 lit 
seam at 010 loot The inlennce is that the' 12ft and 
12] ft scums cut m No 1 bore had become' one seam, while 
the bottom scam had thickened towards the noith both 
seams hemp faulted between Nos 2 and 3 bore-holes Pro- 
fessor l\uk rqmitiri that the field is traxerscd b\ a major 
fault following the com so ol the Ohai, and 1>\ inam minor 
faults, nmning mon or less at right angles to tlie Ohai 
Valley 

The Mount Linton Oompnm found the dip section of 
coal with two boreholes Indore commencing opening out, 
and arc now putting down a series of bores to pro\e their 
territory 

Owing to the lack of prospecting or a detailed geologi- 
cal survey, it is impossible to con elate the seams with any 
degree of certainty The three seams recognised b\ Pro- 
fessor Park are the Bosin seam, the Main scam, and the 
seven foot seam The Bosin -.cam, which ranges from 
6 to 12 feet in thickness, crops out on both sides of the 
Ohai Valiev The Main seam ranges from 2.5 to 40 feet 
m thickness on the northern side of the \ alley and from 
20 to 30 feet on the southern side Can it be proved that 
the 40ft seam found in No 2 Morle} bore-hole is fch< same 
as Linton dip seam 0 

The seven foot seam crops out on the bank of the 
Ohai Biver, almost directly below trig V, and on the 
southern side of the valley it has boon proved In boring 
to lie 2.5 feet below the floor of the' Main seam in Wairaki 
No 2 mine According to the bore-hoh*s put down bv 
Mr W A Jlodgc rs in the Ohai Valle\ , it appears to ex- 
tend to the west although becoming thinner This k not 
surprising, as the Main seam where' it has been worked 
under the flat, also thins out Again the sexeii foot scam 
w'as picked up in driving through the fault in the Main 
beam at Bircliwood Collierv Tt would be interesting to 
know whether this is the bottom seam intersection in Ihe 
Morlc\ bores 

The field is much disturbed b\ faulting A large 
fault, running rough h north and south, apparently had- 
ing to the w cst in the Linton property , proved to be a 
reversed fault, throwing the seam about .30 feet up to 
the west Another fault, not \et properly proved, but 
to all appearances a downthrow, runs approximately east 



and west and hades to tho north. This fault apparently 
traverses the Ohai Company’s property. It has a hade 
of 45 degrees. 

Between Wairaki and Mossbank mines there is evi- 
dently another fault, or extensive bending, for where the 
Wairaki dip is nearly due south the Mossbank dip is to 
the south of east. The eastern boundary of Wairaki No. 
2 is apparently a downthrow fault, running north-cast bv 
south-west, and hading to the south-east, while in No. i 
workings, approaching this fault, there is a series of step* 
and trough faults running parallel to the strike, at the- 
same time causing the coal to rLe towards the big fault. 
In the Birchwood Colliery a fault running east and west 
and hading to the south cuts off the Main seam. It would 
be interesting to know whether this is a normal or reversed 
fault, since on driving through it a 7ft seam was struck, 
whereas the Main seam was 30ft thick. 

The dip of the seams varies. At Mossbank mine it 
is slightly to the south of east; at Wairaki the dip was at 
first nearly due south, and then gradually came round to 
south-west; at Birchwood the clip is south, as it also is in 
the Morley lease. The Mount Linton coal dips to the 
south-west, as also does the Ohai seam. 

The presence of the faults and the* frequent change in 
dip are great hindrances to the systematic working of the 
mines. Other disabilities are the occurrence of stone 
backs and patches of muddy coal. The stone backs follow 
the cleat of the coal, and range from a mere parting to 
a foot or more in thickness. Another form of impurity 
consists of a network of foreign matter throughout the 
coal, which may be up to two feet or more in thickness, 
usually thickest at the floor of tin* seam. In many places 
the coal is coated with a whitish clay, and where this 
happens it is of an inferior quality, containing a very high 
proportion of ash. In one part of tin* field the whole of 
th » Kosin seam has been burned out The Are, in some 
places, extended into the Main seam, and where this hap- 
pened the coal has been completely destroyed. 

In all the burned area the residual ashes rest directly 
on the coal now being worked, this necessitating special 
precautions while the pillars arc being evtracted. Tin* 
general system of work on the field is herd and pillar, on 
the panel system, the first workings being from 12 to 
16 feet wade In eight feet high. The coal is very strong, 
requiring little timber in the bords. When thus opened 
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out, tlu* pillars are split and the tope* shot dow. ,n - ^ e 
great thickness of the coal makes the clean extractio ^ ° . e 
pi liars impossible, and where there is a strong rool grind- 
ing and crushing of the stumps is liable to cause gol ' hres- 
Some of the seams give off a little hre-uamp, an ^ . e 
mines worked with safety-lamps and permitted explo snt ' b 
are the Linton, Oliai, Lirchwood, and Wairaki Xo 1 
All the companies have to haul their coal from 
Ohai Valle\ up to the Je\el of the railw a\ 

The Ohai coal is a high-grade brown coal suitable 
household and steam purposes Its great disad\anta 
m common with all brown coals, is its rapid deteriorat 
on e\])osure to the weather Tin* following art* 
analyses ,»s gi\en b\ Prolessor "Park in Bulletin No 
ii the Xev; Zealand Oeologic.ii Sur\e\ IM2J • - 
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THE ELECTRIFICATION OF THE DENNISTON 
COLLIERIES, NEW ZEALAND. 

By John Connell Brown. 

Westport Coal Company , Limited. 


The Denniston Collieries are situated on the West 
Coast of the South Island, 13 miles from the port of West- 
port, at an altitude of 2000 feet. The original coal lease 
held hy the Westport Coal Company, comprising 2470 
acres, embrace's a plateau considerably disturbed b^ fault- 
ing, with heavy and undulating grades and barren portions, 
which are due to tin* geological formation and subsequent 
disturbance, rendering economic mining somewhat diilicult. 

The scattered operations, extending over a large area, 
necessitated four steam plants in the following localities — 
namely : — 

(1) Ironridge Mine, Kiwi Power Station, comprising 
two Roots boilers, each 100 horse-power 1201b steam pres- 
sure, and one 120 horse-power B. and W. boiler 1201b steam 
pressure. This plant furnished power to drive three* air 
compressors and two Schiele ventilating fans. The under- 
ground haulage winches and pumps were worked by com- 
pressed air. 

(2) Ironridge (main haulage units). — Situated at 
Wooden Bridge, consisted of two 80 horse-power I> and 
W. boilers, with engine and gearing complete. 

(3) Cascade Rower Station. — Four 120 horse-power B. 
and W. boilers 1201b steam pressure, generating steam for 
three air compressors, three haulage engines, and one OGin 
double* inlet Sirocco fan. The pumps and underground 
units were driven b> compressed air. 

(4) At the break bead four 120 horse-power B. and 
W. boilers 1201b steam pressure provided power for the 
main haulage engine, together with a number of steam 
units used at the storage bins, screening plant, workshops, 
etc., and a pump for lndruulie purposes. 
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Aggregating the power plants, the total horse-power 
available was 1400, and in view of further development of 
these Collieries and the apparent necessity for more steam 
plant the Company considered it advisable to instal a central 
station, and work future mining operations by electricity. 
To convert the various steam plants to one operated elec- 
trically was a matter ot considerable importance, and a pro- 
position that presented main difficulties, inasmuch that 
all the boilers at that time in operation were to be used 
under tin 1 new conditions, and as much more of the appara- 
tus then in use as could be safely included in the new 
arrangements. It savoured very much of the resolution 
passed by a Council at Home, who, in sitting in solemn 
conclave, resohed that a new Town Hall be built; that it be 
built on the site of the present Town Hall ; that all of the 
material in the old Towm Hall be utilised in the building of 
the ne\v Town Hall ; that all the meetings of the Council be 
held in the old Town Hall, pending the erection of the new 
one. 

1 do not know' what success the Council achieved, but 
I am pleased to say that the undertaking 1 am now dealing 
with was carried to a successful conclusion in the face of 
many difficulties. 

Short deliveries occurred during the War period, ham- 
pering operations. Requisition No. 2 would arrive in some 
cases before No. 1. Notwithstanding the aforesaid, the 
output from the mines w r as maintained, and in no way were 
general mining operations impaired. 

In considering the niotixe power to bo used for pro- 
ducing the current necessary for the operation of the motors, 
etc., hydro-electricity took first place, and had there been 
an adequate supph of water available within a reasonable 
distance this method would have been adopted. 

However, as this was not available, it was decided to 
use coal. Having decided this point, the next considera- 
tion was where to erect the power house. An adequate 
supply of water for condensing and circulating purposes was 
of paramount importance' — i.e., if the best results from the 
engines w’ere to be obtained. The Kiwd Power House 
site was admirably situated for an adequate w r ater supply, 
but the difficulty of getting heavy machinery over moun- 
tainous country was manifest. Finalh a site* adjacent to* 
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the Denniston township was chosen, and provision made for 
a water supply by building a dam close to the power house. 
This site, being situated within a reasonable distance from 
the workshops, screening plants, incline, etc , lends itself 
to more regular supervision by the management 

The power house has a floor space of 7616 square feet, 
the engine room is 67 feet x 42 feet, and the boiler room 
98 feet x 49 feet The building is built of wood and iron, 
the division between the engine room and the boiler house 
being of concrete* The engine room is lined the full height 
of the walls with asbestos sheeting As soon as the build- 
ing was completed precision was made to install No 1 
unit, but beiore this could be accomplished an 80 horse- 
power cylindrical dredge boiler was procured and installed 
in the boiler bouse This enabled \o 1 gen ('rut or to he 
installed therein cutting out a small steam unit in the 
Kiwi circuit, which allowed a T> and W boiler to be re- 
moved and permanently installed at the power bouse, thus 
forming a nucleus of the Denniston electrical scheme Un- 
fortunately , although there were three boilers at Kiwi 
Station, only one was a P> and W , the other two being 
Boots, and as it bad been decided that only B and W 
boilers he installed at the new r power house, for the sake of 
uniformity, it meant that none oi the large units could be 
operated until more power was available However, with 
the B and W completed and the dredge boiler, w T e were 
able to dry out the two generators, and later to run an addi- 
tional fan at Kiwi by installing a 40 horse-power motor, thus 
displacing a steam unit used for driving the fan 

Boiler House. — This is arranged to accommodate 10 
boilers, of which six at present art* installed A brick 
chimney stack, 10.7 feet high, is erected adjacent to the 
pow r er house, having an overall base of 18 feet square and 
inside measurement of 10 leet 3 inches square The flues 
are arranged to suit additional boilers if required. One was 
removed from Kiwi, three from Cascade, and two from the 
Brakehead Power Kation. They were removed as condi- 
tions w r ould permit Careful calculations had to be made 
to carry out the general mining operations without seriously 
impairing the power available, pending the erection of any 
electrical units, haulage, or otherwise 1 may mention 
that the whole* group was thoroughly overhauled and put in 
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perfect order before being permanently installed, and, 
further, the group was arranged to enable automatic stokers 
to be used if deemed advisable. Adequate feed water 
heaters were installed, these being of local manufacture. 

Power House Engine Room. — The engines were manu- 
factured By Messrs Beiliss and Morcam, Ltd., Birmingham. 
They are patent reciprocating self -lubricating two-crank 
compound engines mounted on combination bedplates, and 
are directly coupled to the generators. Two of these 
engines are 17 inches and 20 inches x 11 -inch stroke, de- 
veloping 430 b.h.p running at a full load speed of 375 r.p.m., 
steam pressure 12011), the third being 19 inches and 27 
inches x 12-inch stroke, and develops 570 b.h.p. running at 
full speed load of 375 r.p.m. A surface condenser, sup- 
plied by the makers of the engines, is also installed, this 
being of sufficient capacity to deal with the steam from two 
engines, whilst provision has been made by the stop valves 
to exhaust into the atmosphere if found necessary. The 
double acting air pump supplied with the condenser is 
driven by a 10 horse-power motor manufactured 1>\ the 
British Westinghouse Company. It is of the slip ring 
type, 710 r.p.m., complete with switch, fuse, and starter. 


Generators. — Three of these are installed, each of 

which generates an alternating current (3-phase) at a vol- 
tage of 3300 — 50 periods 375 r.p.m. Two of these machines 
are 400 k.v.a. British Westinghouse type, and the third one 
has a capacity of 500 k.v.a. when running on a full speed 
load of 375 r.p.m. This generator was manufactured by 
the Swedish General Electric Company. Connection is 
made between the generators and switchboard oy means of 
3-core load-covered cables enclosed in earthenware conduit 
buried in the concrete floor of the engine room. 

Exciters. — Two of these are provided to supply the 
necessary direct current for magnetising the 'field magnets 
of the alternators. They consist of British Westinghouse 
dynamos, direct coupled to the Belliss-Morcam high speed 
steam engines, both generating direct current at 115 volts 
pressure at a speed of 600 r.p.m. They are 20 k.w capacity, 
and were originally used for lighting purposes underground, 
and to enable them to be used as exciters for alternating 
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current generators field rheostats were procured, these being 
placed immediately below the switchboard platlorm, all the 
operating mechanism being controlled from the switch- 
board. 

Main Switchboard. — This consists of nine wrought iron 
cubicles, which are mounted on a concrete platform, sup- 
ported by railway irons, and raised 8 feet from the engine 
room floor level. They are reached by iron ladders placed 
at each end of the platform. 

The total length of the switchboard is 25 feet 6 inches, 
including the bracket supporting the two 12-inch voltmeters, 
synchronoscope, and synchronising lamps. The height of 
the cubicle is 7 feet and the depth 2 feet 5 inches 

Access to the interior of the cubicles by unauthorised 
persons is prevented by having the doors fitted with locks 
of the “Yale” pattern. 

All live parts of the board are contained in the locked- 
up cubicles, so that the outfit is practically fool-proof as 
far as danger from shocks is concerned. 

As a further protection an india-rubber mat, the width 
of the platform, $ inch thick, and running the whole length 
of the platform, is provided. 

Starting from the left hand side of the board the first 
apparatus we come across is the swinging bracket, on which 
Ls mounted two 12-inch illuminated voltmeters, synchrono- 
scope, and synchronising lamps This bracket is supported 
at the end of the switchboard 

“A” Excitation Panel. — This panel supports all the in- 
struments for controlling the exciters used for supplying 
direct current for the field magnets of the alternators 

These are as follows: — Five ammeters, two voltmeters, 
operating handles for seven field switches, three combina- 
tion hand wheels for use with the field rheostats mounted 
under the platform, safety fuses, two pilot lamps with 
fuses, and fuses in the field circuit. The operating portion 
of the switches arc placed at the back of the panels, the 
switch handles only being in front. 

The excit&tion panel is 3 feet 8 inches wide, all of 
the others being of a uniform width of 2 feet 4 inches. 
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“B” Generator Panel. — On the front of this panel is 
mounted three ammeter fuses, voltmeter plug, etc., switch 
circuit breaker handle, type “A” polyphase relay, type IV 
reverse and current relay synchronising plug. In the 
cubicle at the back is mounted three isolating switches, oil 
tank, and switch mechanism for the oil switch circuit 
breaker, current transformer, and shunt transformer. 

“C” and “D” Panels are equipped in the same manner 
as “B” panel, the only difference being that as “D” panel 
has to deal with a heavier current suitable ’instruments are 
provided. 

“E M Meter Panel. — Item for measuring the supply of 
current sent out from the station, as well as checking the 
frequency and power factor. On this panel is mounted an 
ammeter 0-5 amp. power factor meter, frequency meter, 
indicating wattmeter, integrating wattmeter, pilot lamp, 
fuses and switch, and handle for controlling knifeswitch, 
and the gear mounted in the cubicle 4 at the back of the 
panel consists of three isolating switches, potential trans- 
formers, and fuses, switch mechanism, and three Le 
Clanche cells, these in connection with the double pole 
switch and low reading ammeter are for testing the leak- 
age of current. 

“F M Feeder Panel. — On the front of this is mounted 
three ammeters, integrating wattmeter, oil switch circuit 
breaker, pilot lamp, fuses and switch, polyphase time limit 
relay. 

In the cubicle at the back the following is mounted: — 
Three isolating switches, oil tank, and operating mechanism 
in connection with the oil switch circuit breaker, current 
transformers. 

“G” “H” “J M Feeder Panels. — These are all equipped 
the same as cubicle “F,” the only difference being in tlio 
ammeter readings and the capacity of the switches, these 
being varied to suit the various watts carried. 

Earthing Bar. — Mounted at the base of each cubicle 
a copper earthing strip is provided, and arrangements made 
sc that they can be bolted together. This is constructed 
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so that the metal portions of the cubicles can be easily 
earthed. All instruments at the back of the panels in the 
cubicle are mounted on slate or marble bases. 

It may be of interest to note here than panels “D and 
“J” were left blank, while space was provided on panel 
“A” for installing the necessary instruments for use with 
a third alternator. The advisability of this being done was 
shown when it became necessary to increase the size of the 
generating plant, as no alt ('ration was required in the lay- 
out of the switchboard or the position of the various panels. 

The D.C. current for supplying the pilot lamps, 
mounted in front of the panels, is supplied by the genera- 
tors supplying the exciting current for the alternators. 

As the voltage of supply in the power house is 3800, 
and as voltages of 400 and 230 were required for lighting 
the power house and running motors contained therein and 
in the immediate vicinity, three 30 k.v.a. transformers were 
installed with a ratio of 8300/400/230, complete with a 
cubicle switchboard for the purpose of controlling the 
various circuits of lighting and motors installed. The 
units at present are a condenser pump motor, eentifugal 
pump motor used for circulating water from the dam 
through the condenser, and provision has also to be made 
for the supply of current necessary to operate the automatic 
stokers if deemed advisable to adopt these. 

The transformers and switchboard cubic! e are placed 
under the main switchboard platform. 

Lighting Protection. — To provide for this an electro- 
lytic lightning arrester, manufactured by the fc Westinghouse 
Company, has been installed at the power house, in addi- 
tion to “Horn (lap” arresters and choke coils on each out- 
going line'. These lines are supplied at intervals with 
special line typo “Horn dap” arresters, complete with 
“Koppatt” resistors. This type of arrester is also pro- 
vided at ojich borehole, where the armoured cables are 
jointed to the bare copper cables, to prevent as far as pos- 
sible lightning getting down the boreholes and damaging 
the transformers placed in the sub-stations underground. 

Arresters are also provided at each motor in the sub- 
stations where the haulage gears and large fans are placed. 
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In connection with these a large “Brazil” earthing resist' 
ance is provided and installed under the switchboard plat- 
form in the power house, to prevent abnormal rush of cur- 
rent from taking place to “earth” in the event of a light- 
ning discharge taking place across the lines and the line 
current following it. 

Wiring.- AH station wiring is carried out with 2500 
megohm V.l.R. wire. The leads from the switchboard are 
Jed through the wall in porcelain insulating entrance tubes 
and then secured to high tension insulators. Bare copper 
wires are used throughout the outside installation, except 
in one or two cases which will be specified later. The 
cables arc* carried on H.T. insulators, mounted on rata cross 
arms, provided with special galvanised brackets, the whole 
being supported on ironbark poles. These latter carry 
“danger notices,” and where the* lines cross public roads 
safety brackets are provided for the* safety of the public 

Most of the holes for the reception of the poles had 
to be blasted out of solid rock. 

The total length of H.T. lines to the* respective units 
connected with the system is approximately 0 miles 11 
chains From the power house to tlu* Brakehead is 55 
chains 

The H T lines terminate at the sub-station, wherein 
there is installed the H.T. switch gear, similar to the dis- 
tribution boards described in the power house, controlling 
three* 100 k.v.a. single phase transformers, the \oltage being 
3300/400/230. Then* are also two cubicles controlling the 
supply lines to the various motors at tin* brakehead. The 
controlling apparatus in the sub-station is fool-proof Tin* 
building is constructed of non-inflammable* material — 
namely, bricks and iron. 

Ironridge Endless Rope Haulage Gear.—' The H.T. lines 
from the pow T er house* to w ooden bridge are 58 chains in 
length. The original haulage gear was actuated by a ver- 
tical steam engine, and steam supplied by two 86 horse- 
power B. and W. boilers at 1201b pressure. The gear is 
now' being worked by a 3800 volt B.W. motor of 150 horse- 
power mounted on a combination bedplate, and fitted with 
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speed reduction gear of the double helical type, running in 
oil. The plant was supplied by the Power Plant Company. 
In this case the plant was running under steam on the 
Saturday up till 12 o’clock noon. The alterations were 
commenced at the time stated, and the engine was re- 
moved, together with pipe fittings, etc., and the whole of 
the electrical apparatus was installed and in operation on 
the following Tuesday morning This motor has an oil- 
immersed controller and also an oil-immersed switch circuit 
breaker fitted on a pillar 

It is provided with a transformer operating an alternat- 
ing current electro -magnetic brake. The apparatus is pro- 
tected from lightning discharges by arrester and choke coils 
on each line. The H.T. lines traverse undulating country 
from wooden bridge to a 30-incli Sirocco tan, a distance of 
36 chains, where a 15 horse-power motor, together with a 
15 k.v.a. transformer are installed, the latter cutting down 
the voltage from 3300/400. This unit is used for ventilat- 
ing purposes. Prom this point the H T lines are con- 
tinued a distance ol 30 chains to a borehole 120 feet in 
depth into the Iron bridge Mine. The underground trans- 
former at the sub-station is connected with the surface by 
a 3-core armoured cable The Kiwi ventilating fan is 
situated 26 chains irom the borehole The' line terminates 
at this point, where a 50 k.v.a transformer reduces from 
3300/400 the voltage supplying current to a 40 horse-power 
H.W. 400- volt motor which drives a belt-driven Schiele 
fan. This motor is complete with auto-starter, enabling 
the unit to be started automatically This is to assure 
the fan being set in motion in cases where' the circuit 
breaker in the powder house has operated The H.T. lines 
continue from a point adjacent to. the borehole, a distance of 
91 chains, where they terminate at a 50 k.v.a. transformer 
situated adjacent to Deep Creek endless rope haulage, wdiich 
is driven by a direct coupled 25 horse-power 400- \ olt 
A.S.E.A. motor controlled by an automatic switch and con- 
troller 

Haulage Gears: Cascade, Wareatea, and Coalbrook- 
dale. — These three sets are practically similar, with the ex- 
ception of the difference in the power of the motors Cas- 
cade motor is of 150 horse-power, Wareatea 130 horse- 
power, and Coalbrookdale 60 horse-power. They are all 
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worked direct off the line at 3300 volts. They are situated 
a slight distance apart, and under the old regime required 
one man to operate each steam unit. Now one man works 
the whole three. The incoming lines are provided with 
lightning arresters and choke coils at the controller house. 
Each motor is provided with reversing controlling gear, etc., 
also transformer for operating the electric magnetic brake. 
They are nil geared to double reduction gear and manu- 
factured by the Power Plant Company. These three motors 
are situated in what we call the controller house. This 
looks very like one of the signal boxes seen at some of the 
larger railway stations. It consists of a ground floor and 
a first floor; the banks of resistance used in connection with 
the speed reducing of the motors are contained on the 
ground floor. The controllers for use in connection with 
these are located on the first door, each resistance being 
pi act'd immediately below the controller it has to be used 
with. The controllers are of a special type, oil immersed, 
with lever handles so arranged as to take up little space 
and enable the* operator to work all the three with practi- 
cally very little movement from the one position. All 
controllers supplied are arranged on this plan so that one 
man working a controller in one part will be quite “au 
fait” with flu' operation of any of the others. 

The bell signalling system is operated by one 100- watt 
transformer, 230/15 volts, operating three different sound- 
ing bells. This system has given entire satisfaction, cut- 
ting out 50 Le Clanclie cells and relays. 

The total length of H.T. lines from the power house 
to this point is 2 miles 5 chains. The main haulage re- 
ferred to handles the whole of the output from the Coal- 
brookdale Mines. Cascade and Wareatea haulages are fed 
by subsidiary haulages and winches underground. 

The H.T. lines extend from the Coalbrookdale surface 
haulage units a distance of 21 chains, where a 50 k.v.a. 
transformer is installed to manipulate the operation of the 
underground units in Cascade Mine. These units are con- 
nected up by 8-core armoured cable 

Cascade fan house is situated adjacent to the trans- 
former mentioned. The fan is rope-driven by a 190 horse- 
power Swedish general electric motor working at line pres- 
sure I.E. 3300 volts. 
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This fan is a OO-inch Sirocco t\pe, and was previously 
direct coupled to a Browett and Lindsay high speed engine. 
The fan had, of course, to be left in its original position 
and means taken to drive it electrically. It was eventually 
decided to operate it by a rope drive, and orders were sent 
for the necessary grooved pulley for the fan, together with 
a length of shafting, coupling, etc ., and at the same time 
the* motor was ordered with a grooved pulley arranged to 
take eight ropes. As an outer bearing was necessary for 
the length of shafting to be pnnided for carrying the 
grooved pulley driving the fan, the question arose as to the 
manner in which this bearing could be mounted to let the 
concrete set, as the fan could not be stopped for any length 
of time. This was rather a serious question. However, 
it was overcome by sending Home a template of part of the 
bed of the engine in which four holes w r ere provided, and 
instructions were sent that a section should he made to 
this measurement to which the bearing w r as to he secured, 
so that when the engine was r< 'moved this piece could be 
put into position. As there was no concrete to set no de- 
lay was experienced in getting the fan into operation. I 
must mention that a full plan of the whole arrangements 
that were intended was sent home to the makers of the 
fan, and they carried out their part of the work in a highly 
satisfactory manner. As there was a creek alongside the 
fan house a motor house was built, 36 feet centric being 
allowed between motor and fan. A covered wa\ was pro- 
vided over the ropes and a guarded platform built con- 
necting the motor house* with the fan house. 

As in the other cases, all necessary switches and con- 
trol gear we're provided. 

The H.T. lines continue from the* Cascade fan to 
Wareatea borehole, a distance* of 57 chains, where a 3-core 
armoured cable connects these lines w r ith the unelerground 
transformers at a depth of 122 feet. At right angles to 
the H.T. lines leading to Wareatea borehole, a distance of 
14 chains from the above-mentioned lines, another borehole 
170 feet in depth was put down, and the lines arc* con- 
nected with a 3-core armoured cable attached to one 15 
k.v.a. transformer situated in a brick-built sub -station 
fitted with the necessary switch gear for pumping purposes. 
Close to the sub-station a 5 horse-power motor is installed 
for driving a direct coupled 3-inch centrifugal pump. 
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Another set of H.T. lines are connected to the Cascade 
fan lines, and continue over the surface for a distance of 
46 chains to the Wareatea extended section, and coupled 
to a 50 k.v.a. transformer on the surface, which reduces the 
current from *3300/400. (The appended tracing shows the 
position of the H.T. lines on the surface.) 


Underground Subsidiary Haulages: No. 8 Cascade. — 

A 30 horse-power motor was installed, driven at 400 volts, 
and is attached to suitable reduction gear for driving an 
endless rope haulage. The armoured cable for this unit is 
connected to a 50 k.v.a. transformer at the Cascade fan. 
There is also a 20 horse-power motor driving a haulage 
winch in the section under review. 


Wareatea Sub-station. — This contains two transfor- 
mers, one 3300/400 and the other 3300/200, 400 volts being 
used for haulage purposes and the 200 volts transformer 
supplying the pumps. The sub-station is fitted with all 
the necessary switch gear controlling the respective dis- 
tribution lint's. 


Wareatea No. 2 Haulage. — This is fitted with a 45 horse- 
power A.S.K.A. motor belt driven with all necessary con- 
trolling gear. 1 ma\ mention that there are two endless 
rope haulage plants which are manipulated by clutch gear 
on motor operating the two endless haulage appliances. 
In the Wareatea and Wareatea extended sections there are 
three haulage winches, comprising two 20 horse-power 
A.S.E.A. and one 15 horse-power B.W. all slip-ring motors, 
with controller attached. The winches art' direct driven, 
with motors fitted on one bedplate. A fairly large amount 
of water percolates through tin* comparatively shallow 
strata overlying the seam. This, together with the un- 
dulating ground, renders necessary a number of pumps. 
There are eight in use in these tw T o sections, varying in 
size — three 15 horse-power motors each driving 5-inch cen- 
trifugal pumps, three horse-power motors driving ram 
pumps, and a three horse-power and five horse-power motor 
each driving 3-incli centrifugal pumps. All are fitted with 
the necessary controlling gear. 
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In the Ironbridge Mine there is one 15 horse-power 
A.S.E.A. motor driving a haulage winch and one 7-J horse- 
power motor, belt driven, connected to a 8-inch centrifugal 
pump. Notwithstanding, provision is made by adequate 
water drives to deal with very large quantities of water. 
The undulating grades previously mentioned compel the 
use of pumping appliances to deliver portion of the water 
into the drives. 

To facilitate the general operations adequate telephonic 
communication is installed between each of the sub-stations* 
fans, haulages, and the power house 


Screening Plant: Loading Appliances and Workshop. — 

The whole of the appliances and plant are driven elec- 
trically, making a total horse- pow er of 227i Forty horse- 
power is list'd for workshops, including the* carpenters’ shop, 
the balance being required for the screens, picking belts, 
loading conveying belts, and discharging belts to and from 
the bins, slack elevator, tub creepers, winch, and pump. 
The latter requires special mention. The altitude* of Den- 
niston renders it impossible to get adequate water pressure 
without mechanical means, and to get pressure to work the 
bin doors by hydraulic rams a 7.^ 1 > . W . motor geared to a 
three throw pump was installed The motor is fitted with 
tappet switch and automatic starter, thereby maintaining 
a constant pressure in the accumulator cylinder. 

The total horse-power installed at the collieries in 
motors is 1358. However, owing to intermittent running, 
a+ no time are units all working together. The total k.v.a. 
of the generating plant is 1300, and that of the transformers 
installed is 1123. 

The Dcimiston and Burnett’s Face townships are 
lighted from the power station, and workmen receive cur- 
rent for lighting at a reasonable rate. 

It is interesting to note that the total number of boilers 
in use at the Denniston Collieries prior to the advent of 
electricity was 13, these including the respective power and 
all surface haulage plants were attended to by 21 men — 
i.e., when the mine was fully manned. Under the present 
system the number of men engaged at this work is 16, there- 
fore the economic aspect is quite satisfactory. The coal 
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consumption has been reduced approximately 5500 tons 
per annum, and in view of the large quantities of water 
pumped and the additional underground subsidiary haulages 
put into operation since the installation was accomplished, 
this is clearly a saving of coal consumption much in excess 
of the aforesaid figures. 

In conclusion, l wish to place on record my thanks and 
appreciation to Mr It C Jones, ol Messrs Turnbull and 
Jones, engineers and contractors, for supplying much of 
tin* data required for tin’s paper. 

Tlie firm referred to supplied and installed the electrical 
plant .ill of which was erected under the supervision of Mr 
It C Jones Tin* work throughout was carried out in a 
liighl\ efficient manner. 

I also wish to thank Mr J. Adams, the Company’s 
electrician, tor supplying a considerable amount oi detailed 
data 
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PROTECTION OF UNDERGROUND ROADWAYS. 


P>\ E. S. Wight. 


Lignite* mines m particular. owing to the water con- 
tained in the* eoal , are mostly liable to a fretting of the 
pillars as the water is given off. This deterioration of the 
pillars on main haulage roads and ain\a\s is liable, as time 
goes on, to seriously weaken the pillars and cause accumu- 
lations of loose coal, which in turn may result in fires. To 
say tilt' least, it causes much annoyance and expense in 
proper maintenance. 

During the summer of the Jong continuance 

of high temperature caused very serious fretting in one 
lint' of roadways, which were driven on true heading course 
in Eukemiro Colliery, causing the management to consider 
carefully what might be the most effective means of pre- 
vention. 

Timbering yvas duly considered, but as there was not 
natural pressure of roof or side it w as decided that guniting 
would he the lea*4 costly, most quickly dont', and would In* 
effective. 

The writer does not propose to go deeply into the detail 
process of guniting, as it is already yvell known to mining 
engineers. Suffice it to say that the aggregate, consisting 
of three parts of dry sand to one of cement, is supplied to 
the gun. This is w r orked by an impeller to the rubber tube, 
through which it is driven by compressed air, at about 
Kolb pressure to the outlet nozzle, where it is met with a 
j‘‘t ol yvater at a slightly higher pressure. The man in 
charge ol the ro/./le directs the mixture to tin* desired 
place. 
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It ie absolutely essential that thoroughly dry sand be 
used. In the first trials at Pukemiro it was thought the 
sand was dry enough, but the result was a clogging of the 
hose, which takes a long time to dislodge 

Pukemiro has been fortunate in being able to obtain 
supplies of dry sand from a local works, which, although 
rather fine, answers the purpose very w^ell It has not 
been obtainable in quantity sufficient to keep the gun in 
continuous work, consequently the men were engaged in 
preparing the roadways in off time 

Jt P belie\ed that Pukemiro is the first colliery in the 
Dominion to adopt guniting, and as the Mines Department 
are exhibiting photographs of the* work done, the writer will 
gi\e a leu facts hearing on the* work, hoping the same may 
he of interest to those who may contemplate the use of 
the cement gun 

Tin* cost of the plant complete, including air com- 
pressor, motor to drne same, and the gun was approxi- 
mately £1000 

A total length of 2000 yards of headings (sides and 
roof) has been gunited with a thickness of about f inch, 
and only in a few odd places, where the surface of the coal 
was particularly bright and smooth, is the coal showing 
in a patch occasional^ 

A general idea of what might be done if kept con- 
stantly supplied with material, and the work prepared for 
guniting, may he instanced b\ the following figures obtained 
from one test, which was not an extraordinary one 

£ s d 

Sand (17 bags at 2s pur bag ol 4 cubic feet) ... 2 11 0 

Cement (17 bags at 7s Id per bag of 1 1-2 cubic 

/^'t) .. GOT, 

Mixing and bagging (two men) 1 11 G 

C uniting (three men at 19s) 2 17 0 

£12 19 11 

This amount of material co\ered 88 lineal yards of 
heading 9 feet by G feet first coat 

The same amount of material coxered 50 lineal yards, 
of heading the same si/e with a second coat 



109 


The reason the material goes farther in the second 
coat is because a large portion of the first coating goes in 
filling up crevices between blocks of loose coal, which it is 
not found necessary to clear away 

From one setting of the gun the aggregate has been 
applied a distance of 150 feet. 

It is found most coincident to mix the aggregate on 
the surface and send into the mine in cement bags, this 
providing a coincident quantity for emptying into the gun. 

To operate the gun, haying the aggregate mixed on the 
surface, one man is needed at the* no//le and two men 
supplying the* machine 

A corelial imitation is extended to anyone tc > \isit the 
colliery to se*e* the* work done and obtain am furtheT desired 
information Meanwhile, ii the* foregoing tacts should piove 
of interest to the* ivnders, the* writer shall he wi*ll satisfied. 
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SPONTANEOUS COMBUSTION AND UNDERGROUND 
FIRES IN COAL MINES— CAUSES, AND METHODS 
OF DEALING WITH THE SAME. 

By Wm. Carson and F. Carson. 


It seems hardly necessary to say that underground fires 
create conditions that militate strongly against the safe, 
economical and efficient working of coal mines. And while 
the causes and methods of dealing with the actual occurrence 
of fires submitted in this paper may seem in some cases to 
be contrary to general mining practice, it may be stated that 
the conclusions arrived at are the result of nearly thirty 
years’ experience in mines which have admittedly been 
classed as gaseous, and in which the coal seams were liable 
to fire as the result of spontaneous combustion. 

In 1890 a paper was submitted by t lie late Wm. M. 
Shore to the Mining Conference then sitting, dealing, among 
other matters, with the grave dangers attendant on these 
fires, with the various causes to which spontaneous combustion 
may be ascribed, and with the steps that may be taken to 
overcome them. After the lapse of tliirty-hve years and 
much research, spontaneous combustion and mine fires pre- 
sent to-day, owing to the increased ventilation generally 
required in mines, a graver danger than ever. 

We will first deal with the causes and indications of spon- 
taneous combustion in cases which have come immediately 
before our notice in the Kaitangata mines. In the old days, 
when the coal was riddled at the face, and the greater part of 
the dross was stacked along the pillar sides in the working 
places, conditions were extremely conducive to spontaneous 
combustion. The most prolific cause in such cases was the 
fact that the dross absorbed heat generated by the crushing 
of the pillars. Very soon sweating was noticeable on the 
pillar side at the top of the dross heap, and then, after a 
few days, during which a very ofieusively-smelling gaseous 
mixture of CH 4 , CO 2 , H 2 S, and varying percentages of CO 
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was given off, smoke made its appearance. The ordinary 
method of dealing with cases of this kind was either to quench 
the fire with water, or remove the heated coal. 

In the year 1905 a very serious outbreak of fire occurred 
in Castle Hill Mine close to the ventilating furnace at the 
bottom of the upcast shaft, the origin of the fire being attri- 
buted to spontaneous combustion in an accumulation of 
fallen coal in old levels on the rise side of the shaft. 

This fire broke out on night-shift, and was found by the 
official in charge only after it had a good hold of the sur- 
rounding timbers and coal. The ventilation was immedi- 
ately reduced by placing a regulator on the main intake drive. 
At the same time an attempt was made to control the fire 
by means of the water supply available. This, however, 
proved totally inadequate, and a line of 3-inch pipes was run 
from the main pumping plant to the seat of the fire, a dis- 
tance of nearly 2000ft. Water was then available at a 
pressure of 2001b per square inch, and several leads of 2-inch 
hose were available to play on the fire. 

In the meantime matters at Ihe seat of the outbreak had 
become serious, the flames by this time reaching to the top of 
the upcast shaft, which is 500ft deep and lined with brick. 
The pit-head frame was soon ablaze, and immediate steps were 
taken to prevent the gear from falling down the shaft. After 
about twenty-four hours of incessant toil, the fire was got 
under control, the loose coal having been shovelled out, and 
the seat of the fire and surrounding places thoroughly 
saturated with water. The greatest danger attendant on 
fires of this kind is interference with the ventilating air 
current. 

In the case under review it was necessary, after the 
volume of air had been reduced by means of a regulator on 
the main intake, to furtliei regulate it near the seat of the 
fire and direct the main current round a back level to the 
upcast shaft. This was done by means of a board and 
brattice stopping, which allowed the fire to be attacked from 
two sides simultaneously. 

During a lull in operations, the general manager, Mr R 
S. Jordan, and the mine manager proceeded round the back 
level to further explore towards the seat of ihe fire. Tt is 
evident that at that time there must have been some altera- 
tion in the ventilation, for suddenly there was a “blow-back/ * 
or recoil, and they were both enveloped in the full force of 
the smoke and gases from the fire. Mr Jordan was speedily 
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suffocated, and must have died almost immediately. The 
mine manager, however, struggled back along the road, 
and with assistance reached the fresh air. 

The next case is one of a mine in which the coal seams 
were very susceptible to spontaneous combustion, and in 
which it is evident adequate provision had not been made for 
sufficient pillar to be left between the main intake and main 
return drives, and also between the ground worked and the 
main return drive. 

Fires occurred in the pillared areas adjacent to the air- 
way, and on account of the small pillars left for support, 
and also to the inadequate provision for dealing with these 
fires, the main airway where it passed through the several 
seams worked, soon became a source of trouble and danger. 
The fire very soon burned its way through the shell of pillar 
left for support and became a menace on the airway, which 
was at times charged with varying percentages of CH 4 given 
off from the new workings in the seams beyond. Steps were 
taken to deal with the fires by means of the application of 
water and by removing the heated coal and then filling in 
the openings with sand or ashes Steel tubes were also used 
in places, but none of these remedies was found to be efficient. 
In fact, it was quite a common occurrence when travelling 
along the airway to meet with a fire just breaking out in the 
pillar side. 

At the same time fires were of daily occurrence in the 
pillar sides and over the timbers in the main road. These 
fires were kept in check by means of a good water supply 
until they became too troublesome, when the burning and 
heating coal was removed and the opening thoroughly 
drenched with water. This system was carried on for some 
time, until these openings became very large, and the pillar 
between the main intake and return was nearly burned 
through. The fires then got to such a stage as to be almost 
uncontrollable. Resort was then made to the building ot 
brick walls and arches on the main road where it passed 
through the old coal seams with a view to isolating the fires. 

In the majority of cases, owing to movement in the sur- 
rounding strata, and to the fact that in some places there was 
a vacant space of up to twenty feet high above these arches, 
they proved a miserable failure. 

After years of incessant fire-fighting it was found com- 
pulsory to seal off the mine until a new airway was driven 
from the surface. While this work was going on, several 
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portions of the main road were tackled and effectively secured 
by an entirely new method which originated with the present 
management. This method, which has resulted in the sav- 
ing of thousands of pounds, and, we may say, in the salvation 
of the mine, will be described later on. 

We shall now deal with what is termed a gob fire, or 
fire in the waste. 

In all pillaring work in high seams a certain proportion 
of coal, more or less according to the condition of the roof, 
is left behind and buried by falls of stone in the waste. In 
coal seams such as we have in Kaitangata the coal left in the 
waste is a source of continual anxiety and trouble, this arising 
from the nature and quantity of the coal and the nature and 
amount of fallen roof. Where in some cases we have been 
able to work sections for nine months without blocking off, 
there are other instances where a section has been worked for 
only about two months, when it became necessary, owing to 
heating in the waste, to seal it off. 

In the first instance, the coal was clean and of good 
quality, with a strong roof consisting of hard conglomerate, 
and in the second, the coal was of a rougher nature and sooty 
backs were very prevalent. 

It has been possible at times to control a gob fire with 
water ; but where the volume of fire-stink is great, accompanied 
by CO, it is always deemed wise and economical to seal off 
the waste. In sealing off a gob fire, especially in a gaseous 
mine, great care must be exercised, as there is the constant 
danger of CO generated by incomplete combustion, or of CH 4 
given off from the strata, coming into contact with flame from 
the fire and causing a violent explosion. Several cases of this 
kind have occurred in the mine, fortunately without very 
serious consequences. It has always been noticed where there 
has been an explosion of this kind with the consequent blow- 
ing out of the temporary stoppings, that the section being 
sealed off has been of coinparatn ely small extent, and the fire 
has been in a fairly advanced stage near the intake. 

Through practical experience we have come to the con- 
clusion that spontaneous combustion generally in our coal 
seams is the result of oxidization, supplemented in many cases 
by the effects of crushing pillars, more especially where in- 
sufficient pillar has been left between the roadways. 

We have had experience of small roadside fires, where 
practically only a few shovelfuls of small coal had been lying 
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in the side of a roadway. In a matter of a few weeks from 
the time this coal had accumulated, smoke could be seen ris- 
ing, and when the heap was stirred up with a shovel, the fire 
immediately burst into flame. This, we believe, more than 
confirms the theory of oxidization. Again, we find that some 
seams, and even different parts of the same seam, are more 
liable to fire than others. 

We have instances where fires have occurred in what’ are 
termed sooty backs in the coal seam, and have burned their 
way completely through the pillar before being effectively 
dealt with. The coal on both sides of the seat of the fire, 
although considerably charred by the fire, gave no further 
trouble after a liberal application of water had been made. 

Coal seams of a friable nature and intersected at frequent 
intervals by natural soft backs, are in our experience, those 
in which spontaneous combustion is most likely to occur. 

The average composition of Kaitangata coal is : — 


Fixed Carbon 38.00 

Hydro-carbons 39.96 

Water 18.22 

Ash 3.82 

Sulphur 0.40 


The high hydro-carbon content seems to increase its ten- 
dency to fire, and this is borne out by the fact that dross 
stacked on the surface may be seen burning after it has lain a 
few weeks. 

The main sources of danger in dealing with underground 
fires lie in the fact that gases, both inflammable and non- 
inflammable are given off. 

Besides danger of explosion, there is great risk of work- 
men in the mine being overcome and suffocated by noxious 
gases. White damp or CO is the dreaded enemy of the 
miner, because of its difficulty of detection, and the fact that 
a small percentage in the atmosphere renders the men unfit 
for work and may even prove fatal. 

Regarding methods of dealing with underground fires, 
these vary according to the circumstances. Most fires, if 
found in the initial stages and reasonably accessible, may 
be dealt with by a liberal application of water, and removing 
the heated coal. Jn other cases it is necessary to isolate the 
seat of the outbreak by means of stoppings, but in extreme 
cases it may be necessary to seal up the mine. In applying 
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water to a fire, men require to be judicious. We have had 
several experiences where men, in their eagerness, have 
plunged the nozzle of the water hose into a heap of burning 
coal, with the result that there was a sharp explosion, and 
they suffered severely from flying steam and embers. Then 
again, an inadequate water supply is very often worse than 
none. We have had numerous instances where, when water 
was applied to fires in insufficient quantity, the effect was to 
considerably increase the blaze. In fact, in one instance, 
one of our old deputies considered there must be kerosene in 
the water, for instead of subduing the fire, it apparently 
assisted combustion. 

We will now consider the case of a fire, the result of 
spontaneous combustion, where it has been necessary to seal 
off with stoppings in order to control and extinguish the fire. 

In all mines with coal seams liable to fire, it is a wise 
thing to have the workings divided into comparatively small 
sections with few openings, so that each section may, in the 
event of fire or heating in the waste, be completely isolated 
from the others. While the work of extracting the coal 
is proceeding, it is expedient that suitable stoppings should 
be prepared at suitable points for the expeditious sealing-off 
of any fire that should occur. It is sometimes necessary, 
owing to unforseen circumstances, to build stoppings on short 
notice where no preparations have been made. The usual 
practice in such cases is to build temporary stoppings with 
boards and clay, and afterwards reinforce these with build- 
ings of sand or ashes. 

In sealing off a section it is held by some authorities 
that the outlet stopping should first be closed, and then the 
inlet one. With this procedure we must disagree, for in 
numbers of cases in our experience, it lias been practically 
impossible to get near the outlet until the inlet has been 
closed up. There is aho the added danger when CH 4 is 
present in cavities in the roof, that closing the outlet will 
have the effect of taking pressure off the air, thereby allowing 
the gas to come in confact with the fire. This has happened 
several times in our experience with more or Jess serious 
results. The best method, we find, is to prepare both inlet 
and outlet stoppings and close them simultaneously. 

Much has been said of late in favour of brick or con- 
crete stoppings for sealing off fires, but we find from experi- 
ence that these, unless supported by a good backing of sand 
or ashes, are an absolute deception, for in a comparatively 
short time the fire makes its way round the sides or over 
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the top. The most efficient fire-stopping we have found 
is one about four feet thick, built with well-tamped ashes. 
The preparation for the stopping' is a very important matter, 
it being necessary, in order to get a thoroughly tight job, to 
see that all loose coal on the roof, sides, and floor, is properly 
trimmed off. Where there is movement of the strata and 
the floor is inclined to heave, we have found a stopping of 
from four to six feet thick and composed of logs and sand or 
ashes, to be of great service. This stopping acts also as a 
chock, and has been used with great success almost on the 
edge of the waste. Strict attention must be paid in the 
building of these stoppings to «*ee that the logs are properly 
embedded in the sand, there being at least nine inches of 
sand between the logs and roof sides and floor, and six 
inches between the logs. 

Up till 1906, when dealing with fires on the main road- 
ways and airways in the Kaitangata mine, great difficulty 
was experienced on account of the presence of fires along the 
main intake and main return airways. An attempt had 
been made to seal off the fires by means of brick arches about 
two feet in thickness. Owing to heaving bottom and the 
fact that there were la ge cavities above these arches, there 
were very soon signs oi fracture in the roof of the arch, the 
brick- work becoming crushed and ineffective as a stopping. 
It was, in the first place, with a view to strengthening one 
of these arches, that the manager and engineer of the mine 
conceived t lie idea of using steel rings made of forty-pound 
railway rails, securely fish-plated at the joints, and lagged 
with two-inch planking and packed behind with ashes. The 
experiment was so successful that the use of these rings was 
extended to other bad portions of the roadway, with a like 
satisfactory result. 

After the new airway had been driven from the surface, 
it was found necessary to secure a part of the main roadway 
where fire had been very troublesome, and where large falls 
had occurred while that section of the mine had been sealed 
off. The roadway was fust limbered about eleven feet high, 
the timbering being followed closely up with rings of steel 
rail, nine feet wide and eight feet high, set at eighteen-inch 
centres, and lined with quarter-inch steel plates securely 
bolted together the work progressed, these were firmly 

packed on the sides and roof with a layer of from two to 
three feet of sand, which prevented air from reaching the 
fire, and also acted as a cushion, so that the rings took the 
squeeze gradually. Many hundreds of feet of this work 
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have been carried through, and in every instance where the 
packing of the sand has been carefully supervised, all further 
trouble has been eliminated. 

A striking illustration of the efficacy of this method 
of sealing off a serious fire in a main haulage road is to be 
seen in No 1 Kaitangata mine. In this instance, owing 
to the fire, which, by means of water and brick walls, had 
been kept under control for a number of years, gradually 
becoming a menace to the safety and future development of 
the mine, it had been found necessary to drive a deviation 
in stone round the affected section, at a cost of several 
thousands of pounds. Apart from the actual cost of driv- 
ing this roadway, there was also the fact of its use being 
very detrimental to the haulage in the mine, there being 
several bad turns and a considerable grade to negotiate. 
With a view to installing the endless rope system of haulage 
in the mine the management decided to re-open the sealed- 
off portion of roadway and attempt to secure it with steel 
rings and plates. The fact that in the early working of the 
mine and at this particular place a heading had been driven 
to the rise in the seam in direct continuation of the main 
roadway made the work doubly difficult Fire made its ap- 
pearance shortly after the intake stopping was opened, but 
was successfully kept in check by means of a good water 
supply ; and after about two months of strenuous work, dur- 
ing which some thousands of tons of burning debris were re- 
moved and the rings and plates placed in position and 
packed with sand, the job was completed without accident. 

This work has now stood the test of over sixteen years 
without signs of movement, and has been the means of great 
saving to the company, as it gives a straight haulage on the 
main drive, a total distance of about 4000ft. (See plates). 

Before passing on from the causes of, and methods of 
dealing with mine fires, there is one experience with white 
damp which we would like to mention. 

In 1921 we had occasion to deal with a fire resulting 
from spontaneous combustion, and which had broken out 
above the timbers on a main haulage road. Owing to a. 
fall from the roof, great difficulty was experienced in reach- 
ing the seat of the fire, the only means of access being on the 
return side. After working strenuously for a considerable 
time to reach and subdue the fire, it was found the outbreak 
was gradually getting beyond control, and although neither 
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(Mi* nor C<) J could be delected in a safety lamp, the official 
in charge and the workmen on the immediate scene were sud- 
denly rendered unconscious. It is noteworthy to mention 
here that inflammable gas had not been detected in this part 
of the mine, even in cavities in the roof, 30ft above the road- 
way. We arrived on the scene about this time and were 
just in time to see an ignition of gas. There was no violent 
explosion, but there was a mass of pale blue flame which 
travelled back the roadway against the air and along the 
timbeis lor a distance of about two chains from the seat ol 
the fire. Steps were immediately taken to build a stopping 
on the intake side to isolate the fire and cut off the air. Dur- 
ing the time this work was in progress there were ignitions 
of gas at frequent intervals, but as the stopping neared com- 
pletion the ignitions became less frequent, until, when the 
stopping was completed, no further ignition occurred. The 
outlet stopping was then built and finished in comparatively 
fresh air coming fiom the dip section, although by t lie time 
the work was completed, the men immediately employed were 
suffering considerably from the effects of a gas which could 
not be detected in the safety lamp. From the effects on 
the men and experiments with a canary, we are fully con- 
vinced the noxious gas piedorninant must have been CO, 
and there must have been a considerable percentage to have 
caused an ignition. 

Careful tests were made, both on the return side and in- 
take during opeiations, but no (Ml 1 was discern able. 

In reopening a section after it lias been scaled off for 
some time on account of fire, we find the safest and best 
method is to first open on the intake side and advance to- 
wards the seat of the fire, carrying ventilation by means of 
brattice. When this system is adopted the air is prevented 
from circulating in the inaccessible portions of tlie woi kings, 
and it is possible by keeping a stopping in advance of the 
immediate scene of operations, to reopen with the utmost 
safety. During the progress of the reopening operations, it 
is expedient that no time be lost in following on with the 
work and securing the ground until the fire can be isolated 
or effectively dealt with. 

Should both intake and outlet stoppings be opened 
simultaneously, there is grave danger that before effective 
measures can be taken to suppress it, the fire may have 
broken out worse than before, necessitating again sealing off, 
with the attendant danger of a blow-out. 
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In all cases prevention is better than cure and, with a 
view to minimising the risk of underground fires with their 
attendant dangers, we consider that sufficient pillars to pre- 
vent undue tendency to creep be left adjacent to all main 
roadways and airways, and that throughout the workings the 
pillars be kept as large as is economically possible. All 
dross should bo sont out of the mine, and no refuse allowed 
to accumulate on the roadways. Disused roadways and in- 
accessible parts of the workings should be sealed off, and good 
ventilation circulated throughout the mine. 

Much has been said of late regarding" rescue apparatus 
and its use in mines, but we are convinced that the use of 
this apparatus would be a menace to the safety of all but 
thoroughly trained men of great intelligence. In all oui 
experience we have found, even in our most difficult situa- 
tions, that where the officials in charge aie experienced and 
men of sound judgment, there is little difficulty in having 
the work carried out by ordinary workmen. Smoke helmets, 
connected to the compressed air supply, and electric lamps, 
have been used on occasions, but men using these require 
to be under the strictest observation. 

In reopening a mine after being sealed down through 
some seiious cause, or in rescue work after an exjilosion, it 
would be a wise precaution to have a set of rescue apparatus 
and trained men available on the spot. Examination and 
exploration of the mine with other than the approved flame 
safety-lamp is a procedure which should be discouraged. 

In conclusion, we are convinced that in all mines liable 
to fire as the result of spontaneous combustion, especially 
where inflammable gas is given off in the working of the coal- 
seams, it behoves the managers to take a very active interest 
in the underground workings of the mines, and it is incum- 
bent on them to make frequent inspections at irregular in- 
tervals, quite apart from the mine officials’ daily examina- 
tions. 
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INVESTIGATIONS ON THE BRIQUETTING OF 
ZEALAND COALS. 

By W. H. A. Penseler, B.Sc., B.E. 


Introduction. 

The accumulation of slack coal produced at the coal 
mines in New Zealand made it necessary to find a use 
for this product, and the Mines Department, deciding to 
undertake research work on the briquetting of those coals, 
installed a small experimental press at the Dominion 
Laboratory. 

The coal briquetting investigations summarised in this 
paper wore carried out by the writer under the direction 
of and in collaboration with J. S. Maclaurin, D.Sc., 
Dominion Analyst, and W. Donovan, M Sc., Assistant 
Dominion Analyst. 

The # proximate analyses of coals and their calorific 
values shown in the tables accompanying this paper were 
determined by S. H J. Wilson, M.Sc., of the Laboratory 
staff. 


Technology of Coal Briquetting. 

A brief description follows of the modem method of 
Lriquetting coal. 

Raw Material. — That portion of the product of a coal 
mine designated “slack” is the common raw material avail- 
able for briquetting. in many cases, particularly where 
the coal is anthracitic or non-coking (e.g , lignites), this 
slack is thrown on the dump and hence represents a loss 
which has to be balanced by an increase in the price of 
the screened lump coal. The briquetting of this waste 
coal would mean the utilisation of the entire mine pro- 
duct. 
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Binders. — Many kinds of binder have been suggested 
but a small number only are in use at present. 

The binders commonly used in coal briquetting are: — 

Coal tars and pitches. 

Petroleum products (bitumens). 

Starch, flour, and similar glutens. 

Molasses and other pectin compounds. 

Sulphite liquor from paper mills. 

Crushing and Screening of Slack.— Except in the case 
of very friable coals, where it may pay to briquette the 
entire product of the mine, crushing of the raw material 
is unnecessary, though any oversize* in the slack should 
be removed by a revolving trommel and burnt under 
boilers, etc. The material passed on to the briquetting 
plant is usually that which will pass an 8 or a 12 mesh 
sieve. 

Drying of Coal. — The reasons for dning the coal are: 

1. Wet material is difficult to food. 

2. A marketable briquette should contain as little 

moisture as possible. 

3. It is of advantage to feed material to the mixing 

equipment hot as well as dry. 

Steam driers and furnace gas driers of several types 
are in use. Steam driers of the table (Cainsdorf) and 
tubular (Schulz) types are extensively used in connection 
with the drying of lignite prior to briquetting. 

For ordinary briquetting practice the following types 
of furnace gas driers are used: — 

1. Direct heat rotary driers and Zwoyer driers. The- 
former consists of a simple rotating cylinder provided with 
flights for lifting and spreading the material across the in- 
terior through which the hot gases pass. 

In the Zwoyer drier the hot gases pass through a 
trough containing rotating paddles stirring up the coal. 

2. Semi-direct heat driers — e.g., the Kuggles-Coles 
Class A. This consists of a rotating cylinder with a cen- 
trally located heat flue attached to the cylinder longi- 
tudinally and rotating with it. The hot gases pass down-* 
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the central flue and then through the space between the 
two concentric cylinders, in which space the coal to be 
dried is placed. 

3. Indirect heat driers, in which the gases are kept 
from any direct contact with the material to be dried. 
This t) pe is very little used in fuel briquetting. 

Cracking or Melting of Binders.- -Hard pitch is usually 
crushed or “cracked” so that it mav bo mixed with the 
coal in a powdered form. 

Soft pitches and bitumens from a storage tank heated 
by steam coils are mixed with the coal in a liquid form. 

Tlu* hard pitch process is better adapted to piston and 
mould revolver presses, while tin' liquid binders are used 
with rotary presses. It has not been possible to reduce 
the amount of hard pitch employed to as low a percentage 
as is possible with melted liquid binders. 

Proportioning and Mixing of Coal and Binder. — The 

function of the binder is to coat the particles, to fill up 
voids, and bv its cementing properties to hold the briquette 
firmly together. The amount of binder will depend on the 
amount of surface to be coated, which, in turn, will de- 
pend on the size of the particles. Again, various binders 
are required in different percentages. The character of 
the coal has also to he taken into account. 

To obtain the mixiinum efficiency from any binder it 
should bo as fluid as possible during mixing, so that all 
the particles of coal may be coated witli a minimum of 
binder. The maximum strength of the briquette will be 
obtained only when all the particles of coal are thus coated; 
after this there is little further gain in strength with addi- 
tional binder. 

In general, when using pitch the amount necessary 
varies from 7 to 10 per cent., and when using a bitumen 
from 5 to 8 per cent. As mentioned, hard pitch is mixed 
with the coal in pulverised form (e.g., the two crushed to- 
gether), while melted binders are sprayed on to the coal. 

In most plants the coal and binder, properly propor- 
tioned, are mixed in one or more paddle mixers, consisting 
of a horizontal trough with a longitudinal shaft carrying 
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blades or paddles. The “flux” is mixed, and steam is 
injected in order to temper the mix and help the binder 
keep its fluidity. To obtain thorough mixing several 
such paddle mixers, placed in series, are necessary, but 
when a vertical fluxer or malaxeur is used above the press 
one paddle mixer is sufficient. 

Mastication. — This is a feature of what is known as 
the “Dutch Process.” The mix from the paddle mixers 
or fluxer is subjected to an intense kneading action under 
heavy rollers in a special edge-runner with stationary pan 
and revolving rollers. By means of an adjustable plough 
or scraper tin* material is turned over and gradually forced 
through a discharge 1 opening in the centre, having been 
ground or kneaded six or eight times. The width and 
v eight of tin* rolls van to suit the nature of the coal being 
treated. As a result of this treatment the coal and binder 
are thoroughly incorporated, forming a relatively dry 
plastic substance as opposed to the wet and sometimes 
sticky mass coming from the mixers. The distribution 
of the binder is so efficient by this kneading action that 
less may be successfully used than when* simple mixing 
i j employed. 

Pressing. - The ty pe of press used depends upon the 
adaptability of the mix fed to it as well as upon the 
market conditions its product is called upon to meet. A 
good press is essential 

The two main types of press used are: — 

1. Pist-ou and mould type, producing large sized 

briquettes, and used chiefly in Kurope. 

2. Boll type, producing eggettes, boulets. etc This 

is tin* type favoured in America. 

There are numerous designs of each type. 


After-Treatment of Briquettes.— Since the briquettes 
on coining from the press are warm and soft, cooling is 
necessary to harden them before transportation. Air cool 
ing by series conveying on woven wire belts is the most 
approved method, though a water spray is sometimes used. 
YVhen sufficiently cool the briquettes are conveyed to 
storage bins, and thence to trucks as required. 
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Briquettes made with certain soluble binders aro 
usually subjected to a baking or carbonising process to 
render them waterproof ; but such process is not necessary 
with insoluble bitumen or pitch binder 

Requirements of Good Briquettes. 

1. Briquettes must be sufficiently tough to withstand 

handling and transportation They shall be hard 
but not brittle 

2. The density of the briquettes should about equal 

in density the lump coal from which the slack is 
derived. 

3. Their *size and shape must be suited to their re- 

quirements 

4. They must be practically waterproof and weather- 

proof 

5. They should be easy of ignition and burn with- 

out much smoke. 

6. They must retain their shape in the tire and 

not crumble to pow der 

7. The heat value ol the briquettes must be at least 

equal to that oi the fuel from which they are 
made 

B Their price must not he greater than that of lump 
coal 

Advantages of Briquettes.— The following statements 
are quoted from Bulletin oH, U S Bureau of Mines: — 

— Advantages of Briquettes over Natural Fuel — 

“Briquettes, when properly made with a suitable 
binder, possess the following advantages over raw fuel: 

1 The even size of the briquettes permits a more 
regular and thorough combustion in the firebox or furnace. 

2. They produce much less smoke, and, in many cases, 
practically no smoke. This feature of briquettes is more 
noticeable with the smaller sizes than with the large 
rectangular blocks. On account of the number of flat 
surfaces the latter tend to pack together, thus preventing 
free access of air. If an excessive amount of tarry pitch 
is used some smoke will be given off. 
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3. Good briquettes retain their shape in the fire, and 
do not cake sufficiently to cut off the supply of air to the 
upper surface of the fire. 

4. Briquettes usually burn to a fine ash without 
clinkering. In the briquetting process the mixing and 
grinding distributes the ash or foreign material, which 
forms lumps and layers in the raw coal. When raw coal 
is burned many of these lumps and layers, being too large 
to pass the grate, are fused into clinkers. 

5. A briquette fire requires much less care than one 
of raw fuel. 

G. The evaporative power of briquettes is greater than 
that of coal in its natural condition. This advantage has 
been found to exist at all rates of evaporation. 

7. The weather-resisting qualities of many coals, 
especially lignites, art' greatly improved by briquetting. 

8. Steam can be more quickly and easily raised with 
briquette fuel than with run-of-mine coal. 

9. Higher rates oi combustion are possible with 
briquettes than with run-of-mine coal. 

10. Tlit‘ loss from breakage during transportation of 
good briquettes is less than with run-of-mine coal. This 
loss should not exceed 5 per cent 

11. The possibility ol spontaneous combustion is 
eliminated if the fuel is stored in the briquetted form, and 
for this reason fuel in the form of briquettes is favoured 
by European countries. 

12. The large block-slmpcd briquettes may be piled in 
regular rows and occupy less space per ton than the run- 
of-rnine coal. Hon ever, the egg-shaped or cylindrical 
briquettes occupy more space' than the run-of-mine fuel. 

13. Briquettes have a higher heating value than the 
raw fuel from which they are made, by reason of the 
higher heating values of the binders and the loss of water, 
especially in the case of lignite, during briquetting.” 

Tiie Briquetting of New Zealand Coals. 

Goals. — Samples, weighing about ^ewt of slack and 
small coal, were obtained from representative mines. 
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Binders. — The various substances tried in the course 
of the present investigations were: — 

Organic Binders : 

(las tar pitches. 

Bitumens of various kinds. 

Casein glue and ordinary glue. 

Flour, and mixtures of these. 

Inorganic Binders: 

Clay. 

Lime. 

Magnesia. 

Magnesia cement. 

Ordinary cement. 

Sodium silicate. 

Of the' inorganic binders clay , lime, and magnesia were 
quite unsuitable, as they gave practically no coherence, 
apart from adding seriously to tin* quantity of ash and 
hindering combustion. 

Magnesia (or Sorel) cement gave' good briquettes, but 
the quantity required, as also with common cement and 
sodium silicate', was excessive. The last-named binder 
had the additional disadvantage 1 of seriously lowering the 
fusion point of the ash. Tlu 1 time for the setting of 
the inorganic binders also is in general too long, and the 
briquette's require to be dried after manufacture. 

Of the organic binders the glues, in conjunction with a 
hydrocarbon binder, gave' good results, but the cost was 
prohibitive'. Flour beha\ed similarly. 

The best results w T cre obtained by tin* use' of pitch or 
a bitumen binder. Pitch is cheaper than a bitumen, but 
the latter give's a briquette that is tougher and more' re- 
sistant to handling, and for the same strength e*ntails the 
use of a less amount. A pitch-bound briquette, however, 
is quite satisfactory. 

The quantity of binder required per 100 parts of the 
coal is called the “mixing ratio.” Thus a mixing ratio of 
5 (abbreviated to “5 M.R.”) means five parts by weight of 
binder to 100 parts by weight of coal. 
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Experimental Press.— The laboratory press used is 
shown in the accompanying photograph It is an hydraulic 
press capable of giving pressures up to 80 tons per square 
inch, the moulds and plungers being varied as required 



Figure I: Press 
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Hot oil from the heater at the* side cun be pumped 
through a picket round the mould, which is thus kept at 
any required temperature for briquetting 

In making a briquette* 50 grammes of tlu* crushed coal 
with the desned amount of binder are* heated in a mortar 
in a water or air cnen till the binde*r is melted The 
binder is then thoioughlx incorporated with the* coal In 
mixing with a pestle the hot mix ti.inslerred to the warm 
mould of tin* pn*ss and subjected to tlu* requited pressuic 

Testing of Briquettes.— Te sts b\ bi< along m tlu* hand 
are unsatistuctoi \ 

Tumble] Te*st To obtain an indication ol tlu* beluniour 
ol any briquette* limit i ti unsport conditions a tumbler, 
modelled on that described in Bulletin ^7, l T B Burc*au of 
Ainu's, wa*- nude It consists of a c>hndei ol stout gal 
\amse*d non 12 inches m dianu*te*? and 15 inches long, pro- 
\ ided in the mtt'iioi with time* longitudinal \aius 2 inches 
Ingli and is mounted hon/ontallv in healings on a wooden 



Figure II : Tumbler 
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frame. Twenty weighed briquettes and twenty hardwood 
blocks of similar size and shape are placed in the drum, 
which is rotated for two minutes at 30 r.p.m. After rota- 
tion the briquettes are sifted on a 1-inch scree'll ; the por- 
tion remaining on the screen is weighed and expressed as 
a percentage of the original weight, the figure so obtained 
indicating the comparative resistance to abrasion such as 
would occur in transport. 

Compression Test: Some briquettes were subjected to 
a compression tost by pressing a briquette between the 
plunger of the press and a plate placed over the mouth of 
the mould. The maximum pressure required before col- 
lapse of the briquette is road on the gauge. This test was 
discontinued, as it was shown that the results were affected 
by slight changes in temperature. This test, however, 
brought out the* main difference between a pitch and a 
bitumen-bound briquette. The former would crumble and 
give a sudden collapse , while tin* latter would give only a 
gradual squeezing out of the briquette under pressure. 

Drop Test: This was substituted for the Compression 
Test. \ wooden cylinder of the same diameter as the 
briquette, shod with brass, and weighing 120 grammes, was 
dropped from a height of 50 cms. on to a briquette placed 
on a steel plate. The number of blow’s necessary to dis- 
integrate* the briquette was noted, and the average of five 
te*ts was taken in each series. The briquettes made from 
some coals would shatter and crumble wdth indistinct frac- 
ture* ; others would give a sharp, clean fracture w T ith no 
crumbling. “Numerical’’ comparisons between briquettes 
oi different coals were* therefore difficult, but when using 
one coal with varying amounts of pitch the results wore of 
the same order as those obtained by the Tumbler Test. 

burning Test: The briquettes after testing in the 
tumbler wen* burned in a “Register” grate and their be- 
haviour noted. In the tables of results given later the 
efficiency of tin* briquettes is indicated bv the letters A, 
D.C:— 

A: briquettes stand up wo 11 in the fire and form a 
hard coke. 

B : Briquettes remain fairly hard in the fire, but are 
rather tender and crumble easily when poked. 

C : briquettes unsatisfactory — crumble to pow'der as 
soon as hot and choke the fire. 
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Weathering Test: In the course of this laboratory in- 
vestigation it was impracticable to make sufficient briquettes 
for weathering tests. It is evident that briquettes made 
with the requisite amount of pitch or bitumen binder will 
stand up well to weather conditions, though a slightly in- 
creased quantity of binder would be necessary where the 
briquettes have to withstand long exposure. Briquettes 
made without added binder, though better than the original 
coal, are not so satisfactory as, say, a pitch-bound briquette. 

The results of the tests will be taken in three sections, 
depending on the class of coal : — 

(a) Coking coals — e.g., those of the West Coast of the 
South Island. 

(b) Sub-bituminous or “brown” coals — e.g. , Waikato 
field. 

(c) Lignites — eg., those at Mataura. 

— (a) Coking Coals — 

The following coals were tested: — Grey mouth coalfield: 
I'aparoa, Paparoa Coal Company; Blackball, Blackball Coal 
Company; Bewanui, State Coal Mines; James, State Coal 


TABLE I. 

ANALYSIS OK COALS. 


COAL 

Paparoa 

Bla< Kball 

iU wanui| 

.Jan it* h 

Iteefton 

Westport 

Wostporfc- 
St< ifkton. 

Fixed Carbon 
Volatile 

76 57 

43.95 i 

58 96 

1 34.30 

43.06 

59.78 

56.00 

Hydrocarbons 
W ater lost 

19.71 

44.81 

36.73 

49.72 

I 

45 32 

34.54 

39.18 

at 100c 

0.86 

3 S4 

0.89 

■ 5. 7 0 

8.9*> 

0 80 

2 42 

Asb 

2.86 

7.40 

3 42 

] 10 22 

2.64 

4. 88 

2.40 


100 00 

100 0' 

1 100 00 

1 100 00 

100 00 

100 00 

100.00 

Total Sulphur 
Calories per 

0.39 

4 26 

0.34 

5.5i 

4.73 

3.96 

4.75 

•gram 

B.T.U.peilb 

8,519 

7,030 

S,292 

6,669 

6 53f 

7,910 

7,839 

15,351 

12,655 

1,4925 

12,005 

11,7*3 

14,238 

14,110 

Evaporative 

Power 

15.91 

13.12 , 

-15.47 | 

12.44 

12.18 

14.76 

14.63 

Character of 
Coke .. | 

Very 
Swolle ) 

Compact 
Hard j 

Swollen | 

Dense, 

Hard 

Deuse pul 
-verulent, 

Swollen 

Swollen 
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Mines. Inangahua coalfield: Keefton, Eeefton Coal Com- 
pany. Buller coalfield: Westport, Westport Coal Com- 
pany; Westport- Stockton, Westport-Stockton Coal Com- 
pany. 

Paparoa Coal. — This semi -anthracitic coal has a lustrous 
black colour and is very friable ; the dust is somewhat flaky 
o c “graphitic” in texture. The briquettes made with both 
7 and 8 M R. of pitch are of good appearance, smooth and 
hard, and stand up well in the Tumbler Test. In the Drop 
Test they break more easily than briquettes made from 
other coals, hut the fracture is clean and sharp, with a 
smooth, shining surface in which individual particles of 
coal cannot be distinguished. The briquettes are con- 
siderably harder and tougher than the original coal. They 
burn well without becoming friable, hut swell slightly and 
stick together. 

Blackball Coal — This is a duller and harder or tougher 
coal than the Paparoa 8 M.E of pitch was found neces- 
sary to give a good briquette The briquettes bum well, 
swell slightly, and adhere somewhat to one another. 

Bewanui Coal --This coal has a lustrous appearance and 
is friable 7 M ]{. ol pitch gi\es a satisfactory briquette, 
which on burning becomes at first slightly friable, but soon 
hardens when the coal starts to coke, swells somewhat', -and 
adheres to the other briquettes, giving a very good fire. 

From Table da it will he seen that o A I B. of Petrol astic 
cement is roughly equnalent to about 8 M it. of pitch 

James Coal - This is a May tough coal, and is unusually 
high in volatile hydrocarbons. Owing to the “dry T ” nature 
oi the coal, at least 8 AI.B of pitch is necessary to give a 
satisfactory result, though more would he of advantage 
The addition ol pitch improves the appearance ol the slack, 
which, originally brown, becomes black when briquetted. 
Oil burning the briquettes soften at first and are somewhat 
friable, hut become hard while still black in colour. Owing 
to the high \olatile content of the coal the briquettes crack 
radially during burning and finally break into three or four 
large pieces without, however, crumbling. They also ignite 
easily, do not fuse together, and would be eminently suit- 
able for domestic fuel. 
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Heefton Coal. — Much slack is produced from the He of- 
ten coals. With the sample tested, 8 M.R. of pitch was 
required to give a satisfactory product. On burning, the 
briquettes behave similarly to those from the Janies coal, 
but do not form as hard a coke. Some of the coals from 
this district are very feebly caking, and would lienee bene- 
fit by the addition of 10 to 15 per cent, of caking coal. 

Westport Coal. — This class of coal is friable and gives 
results somewhat similar to those of the Faparoa coal. 7 
M.li. of pitch gives good briquettes, which soon harden in 
the fire, swell, and fuse* together. These properties of 
swelling and fusion necessitate frequent poking of the fire, 
and could be reduced by the addition of a percentage of 
non-swelling coal. 

Westport-Stoekton. — The coal tested gave results 
similar to those obtained with the Westport eoal ; 7 M U. 
of pitch was found necessary 
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TABLE II. 

CALORIFIC VALUE OF BRIQUETTES. 


Coal from which 


Black- 

Briquettes made 

Paparoa 

ball 

No. of Expt. 

36 

40 

Calories per gin 

8565 

7460 

B.T.U pei ll>. 

15416 

13427 

Evapoiative Powei 

15 98 

13 92 


Rewa 

nui 

James 

Reef- 

ton 

W*st- 

port 

West- 

port- 

Stoek- 

ton 

29 

27 

39 

32 

34 

8375 

15075 

15.63 

686 8 
12363 
12 82 

6852 

12333 

12.78 

' 8053 
14496 
15. 03 

8004 

14408 

14.94 


TABLE III. 

GRADING ANALYSIS OF COALS AS RECEIVED 
AND AS BRIQUETTED. 


COAL 

Papal oa 

Blackball 

Itewanui 

James 

Uccfton 

Westport 

Westpori- 

Stoekton. 

As Received 
on U n sieve 

39 4 

49.5 

26.3 

42.3 

55.4 

17.0 

Nil. 

iin. „ 

,, 10 raesli 

17.0 

16.5 

20 9 

32.4 

17.0 

20.1 

30.9 

sieve 

6.0 

5.0 

7.5 

.7 

4.9 

7.0 

14 I 

tt 20 ,, , , 

15.5 

11.7 

18.8 

9.4 

10.0 

22.2 

28 9 

„30 „ „ 

7.8 

4.9 

7.s 

2.8 

3.7 

9.8 

98 

i>0 „ ,, 

12 0 

5 9 

8.9 

3.0 

4.0 

11.6 

9.4 

» 90 „ „ 

Thro. 90- niesli 

1.0 

30 

4.6 

1.7 

2.0 

5 6 

4.6 

sieve 

1.3 

3.5 

5.2 

2.7 1 

3.0 

6.7 

2.3 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

AsBriquetted 
on 10-mesh 








sieve 

9.8 

10.3 

1S.9 

20.9 

14.2 

11.7 

13.1 

„ ‘20 „ „ 

41.5 

35.5 

42.0 

46.4 

40.7 

40.4 

48.0 

„ 30 „ „ 

15 7 

14.0 

12.6 

9.7 

12.7 

14.8 

13 9 

t $ 60 ,, „ 

19.0 

18.3 

13.4 

9.8 

14.5 

16.4 

13.7 

o 99 

Thro. 90-mesh 

9.7 

12.7 

6.1 

4.9 

i 

7.5 

8.6 

5.4 

sieve 

4.3 

9.2 

7.0 

8.3 

10.4 

8.1 

5.9 


100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 


Note. — F or briquetting, the coal aa received was passed through a 
|in. sieve, and the oversize ground to pass this. 
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TABLE IV. 
RESULTS OF TESTS. 


COAL 

Paparoa 

Blackball 

Rewamn 


Jaim h 

Kerf ton 


Westport 

1 

1 

Westport- 

Stockton 

No. of Expt. 

36 

37 

40 

33 

39 

30 

28 

26 

27 

38 

39 

32 

31 

34 

l 

35 

Lab. No. 

661 

662 

667 

60 S 

654 

655 

653 

651 

652 

663 

664 

657 

606 

659 

660 

Amount of 
Binder in M K. 

7 

8 

8 

6 

7 

8 

1 

6 

7 

X 

7 

8 

7 

8 

7 

8 

Tumbler Test 

91.1 

92.4 

90 8 87 6 

91.1 

93.4 

63 0 

80 8 

88 7i 

87.0 

90 4 

93 5 

94.8 

92 4 

94.0 

Drop Test 

9.2 

4.4 

2 10 

22 . 0 , 

21.4 28 2 

8.6 

12.4 

19 0 

17.8 

20 2 

25.9 

24 4 

21 8 

20.8 

Burning Test ... 

A 


A 

1 

A 1 

* 


- 

A 


A 

A 


A 

■ 


NOTE. — The binder used in each case Mas Pitch uith a melting point oi 
45°C (Ball and Ring Method) and the briquettes weie made at a 
pressure of 2 tons per square inch. 


TABLE I V a. 

COMPARATOR RESULTS WITH A PITCH AM) A 
BITUMEN BINDER. 


Coal. Re wan n 


No. of Expt. 

29 


30 

45 

Lab. No. 

654 


655 

728 

Grading Analysis 





On 10 mesh sieve 


18 9 

s •: 

„ 20 ., 


4’ 

'.() 

38 8 

» so ,, ,, 


12 6 

14 0 

„ 60 „ 


13.4 

17 < 

„ 90 ,, 


6.1 

9 4 

Tho’ 80 „ 


7 0 

11 S 

Binder— K ind 


Pitch 

Bitumen 

Melting Point 


45° 

C. 

68 3° C 

Amount in M. R. 

7 


8 

5 

Tumbler Test 

. 1 91.1 

' 


93.4 

95.8 

Drop Test ... 

1 

21.4 

1 


28.2 

46 8 


Note.— The bitumen used was Petrolastic Cement xx 21-30 Pen. 
as supplied by the Vacuum Oil Coy. Pty. Ltd. 
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The Briquetting of Bituminous Coals Without Added 
Binder. 

Experiments wore* made on heating bituminous coals 
to their softening point and then pressing into briquettes. 
The temperature necessary ranged from 375 degrees Centi- 
grade to 475 d egret's Centigrade, depending on the coal, and 
a special apparatus w as used in which the coal was heated 
and pressed. The briquettes produced were smooth, hard, 
compact, and of good appearance, but were very brittle 
and easily shattered. 

Work on this line was discontinued for the time. 


— (b) Sub- Bituminous or “Brown” Coals. — 

The following coals were examined: — Botowaro, Tau- 
piri Coal Company , Limited; Kaitangata, N.Z. Coal and 
Oil Company, Limited; Wairaki, Wairaki Coal Company, 
Limited ; Black Diamond, Black Diamond Coal Company, 
Limited: Avoea, Mount Tori esse Collieries, Limited; 
Whitecliffs, Steventon Colliery (Messrs Campbell and 
Looming) 


TABLE V. 


ANALYMS OF COALS. 


COAL 

Roto 


Wairaki 

1 

Black 

Dm 

inond 

l 

A\ora | 

White- 1 

Coals lifted tor 
mixing 

*ar«> 

pita 

cliffs | 

Liver- 
pool li 

Millerton 
(Old dip) 

Fixed Carbon 
Volatile 
Hydrocarbons 
Water 

Ash 

41 76 

39 68 
15.78 
*2 78 

41.07 

33.88 

16.79 

8.26 

42 86 

33.59 
16.62 
6 93 

40 05 

33 44 
22.39 
4.12 

35.72 

38 39 
15.42 
10 47 

38.53 

34.18 1 
20.41 
6.88 

58.89 

34.73 

1.82 

4.56 

58.28 

37.56 

0.86 

3.30 


100.00 

100.00 

1 

100. oo 1 too 00 

100.00 

100 00 

100 00 

L . 1 

100 00 

Total Sul ph ui 

0.22 

0.34 

0.18 

0.28 

4.76 

0.53 

0.37 

4.31 

Calories per 









gram. 

B.T.U. per lb. 

5689 

5339 

5488 

5040 

5479 

5077 

7904 

8067 

10240 

‘9611 

9878 

9072 

9862 

9139 

1 14226 

14621 

Evaporative 








15.05 

Tower 

10.62 

9.96 

10.24 

9.41 

10.22 

9.47 

14.75 

Character of 

Non- 

Non- 

Non- 

Non- 

Non- 

Non- 

Some- 

what 

swollen 

Highly 

Coke 

coking 

coking 

coking 

coking 

coking 

coking | 

swollen 
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These coals are non-coking, and consequently a pitch 
or bitumen-bound briquette made from them, unless with 
o large excess of binder, falls to pieces in the fire as soon 
as the binder is melted. This great disadvantage must 
be overcome by using a binder that will in itself give rise 
to a coherent coke in such amount that it will keep the 
briquette intact during combustion. An inorganic binder 
will hold the briquette together in the fire*, but, as was 
pointed out before, such binder increase's seriously the ash 
content, besides hindering ignition and combustion. The 
method usual 1\ adopted is to add a certain percentage of 
a caking coal and to briquette* the mixture with a pitch or 
similar binder In burning, the* caking coal swells, fuses, 
and forms a coherent coke which will hold the briquette* 
together after the pitch lias become fluid It must be re- 
cognised, however, that such briquettes an* at first weak in 
the fire wdiile the binder is melted, but will in time harden 
up when the caking coal becomes coked F?*om this it 
follows that tin* addi*d caking coal should coke at as low 
a temperature as possible, and should swell or fuse readily 
so as to give the maximum effect with the minimum 
amount used Further, the caking coal should be ground 
fine so as to be distributed as completely as possible in the 
briquette. 

This method of obtaining coherence* of the briquette 
during the* burning tests with these coals proved the most 
efficient Some ol the Westport coals were \er\ suitable 
for this purpose. 

TABLE VL 


CALORIFIC VALUE OF TYPICAL BRIQUETTES. 


Composition of briquette 


CVR per | It T L’. E “9” ra ' 

Potter 


. i i i 1 with r> M.K. pitch 

kotow a ro Coal j- 1 |* ^ eIII f»,9ll io,ti40 { L03 

LWerpoo? Coaf 2(?% } wit, OM.R pilch.. 6,411 .1,640 11.96 

SlK; Coal K } wit, ‘ • M K - » iwl ‘ 6 ’ 402 "• 524 1, 94 

Liverpool* Coal 1 with 8 M.K. pitch 7,154 12,877 13.36 

LWe^l^oaTX % } with8MK ' ,iU!h "- 6 ’ 332 U * 397 1181 
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TABLE VII. 

GKADIVG A V \ LYSIS OF COALS AS KECEIVEL) AND AS 
BRIQUETTED. 


COAL 

Hot »\\ tiro 

Kaii’nyitc 

Wairaki 

Olack 

Diamond 

Avoca 

As received ; — 




1 

1 

rz 

On £iii sieve 

£ 
j ■ 

Nil 

28 3 

70.0 

® "*2 

On Jin ,, 


34 3 

31.2 

20.4 

S / 
*“ 1> S 

On 10 inesli sieve 

On 20 ,, 


i r> 3 
24.7 

9 1 
15 7 

4 2 
4.8 


On 30 ,, 

a 

8.9 

5 4 

0.3 

- B 

On 00 ,, 


8 9 

5 u 

0.09 

© ® — 

On 90 „ 


3 7 

2 3 

0.01 

B P 

X> "C 

Thro* 90 mesh p 

X 

4 2 

3 0 

0.17 | 

o 





KM) 0 

100.0 

1 

i 

100.00 1 

L> 

As briquetted - j 

A venige 

f> i m :>9 



1 

9.0 

On 10 mesh Meve i 

11 1 

8 5 

11 8 

On 20 ,, ,, , 

42.7 

54 2 

36 7 1 

33.5 

< >n 30 , ,, 

14 to 6 

14 8 

13 6 

13.6 

13.7 

< »n 90 , ,, 

14 io 10 

10 0 

12.0 

16.8 

19.6 

On 00 „ „ | 

10 to 12 

7.2 

5 2 

9 3 

9.3 

Tluo’90 „ ,, j 

S.2 

6.5 

11.8 

14.9 


10J.0 

100.0 

100.0 

r 

100.0 1 

100 0 


OtliiT im'iins with organic* hinders were tric'd Thus 
the use of a glue in eon junction with pitch resulted in 
biHjuettcs which stood up to the burning test fairly well 
r I lie cost of these glues, hnwe\er. rendered the project im- 
practicable 

The sub bituminous coals contain on an average 4 In per 
cent or 10 ]>ei cent ol water, which, though driven off 
b\ dning at 100 degrees Centigrade, is quiekl\ reabsorbed 
horn the atmosphere whether the coal is binjuetted or not 

Rotowaio Coal — This coal is t\pical ot this group, and 
the majority ot the tests were carried out on it. The re- 
sults can be applied to coals of a similar nature. The' 
addition ot a caking coal was necessan to obtain coher- 
ence of the briquettes during burning, and 8 M.R. of pitch 
w’as required A small quantity of bitumen could be 
list'd The addition ot a caking coal increases the calorific 
\alue of the briquette, and a mixture of equal proportion 
ot this coal and a caking coal would give a product suitable 
for raihva) purposes. 



TABLE VIII. 

RESULTS OF TEVTS ON KOTOW A KO COAL. 
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Kaitangata, Wairaki, and Black Diamond Coals. — The 
remarks about the liotovvaro coal apply to these coals as 
well. 

Avoca Coal — This coal is particularly friable, and re- 
quires a largo amount of binder. It is also non-coking, 
and a caking coal should be added to make satisfactory 
briquettes. 

TABLE IX. 

RESULTS WITH OTHER Sl T B-BITUMINOUS OR BROWN 
COALS 


COAL 

1 Kaitangata 

Wairaki 

B ack 
Diamond 

Avoca 

No. of Expt. 1 

1 4! 

43 

44 

42 

Lab. No. . . | 

669 

683 

684 

682 

(Hading Analysis : | 

On 10 niC'li sieve 

On 20 „ ,, 1 

<>" 30 „ „ .. 1 

On 00 ,, ,, | 

On IK) „ „ | 

Thro’ 90 ff . | 

11.1 

42.7 

14.8 

16.0 

7 S 

8.2 

8.o 

:>4.2 

13.6 

J20 1 

5.2 

6 5 

1 J.8 

36.7 

13.6 

J6.8 

9.3 

11.8 

9.0 

33.5 
13.7 

19.6 

9.3 

14.9 

Amount of Hinder in M.K.j 

i 

s 

8 

8 

10 

i 

Tumbler Te«-t 

84 7 

8 ">.6 1 

86.0 

93.2 

Drop Test 

13.4 1 

14 

8.2 

31 

Burning Test 

(’ 

C 

n 

C 


Norh - -The Kinder u<.ed in-m-l, case was Pitch, with a mellirm |(0 i nt 
of 4.> (, (Hall ami huijj Method), the Briquettes heini; made at a 
pressure of 2 tons per sq. inch 


-(c) Lignites — 

It is to this class of coal that the (lennan ‘I irauukohle' 
process of briquetting is sometimes applicable I,, this 
process no hinder is added, briquetting being effected b\ 
the liberation of* a binding material in the lignite itself 
under the influence of heat and pressure The lignite 
N\hich may contain from BO to 00 per cent of* water is 
crushed and dried to about 12 or In per cent of water, the 
correct amount of water left being important The warm 
material then passes to a press of the K\ter t\pe, charac- 
terised L>\ a horizontal mould open at both ends A steam - 
dm eu plunger forces the dried material through a con- 
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striction in this mould against the back of the previously 
made briquettes. The lignite is subjected to a pressure 
of about 24,00()lbs to 28,0001bs per square inch, while con- 
siderable frictional heat is set up in the passage of the* 
line or “rope” of briquettes through the mould. The re- 
sultant briquettes art* hard and dense, and are a consider- 
able improvement over the original lignite in heating value 
as well as in weather-resisting qualities. They are very 
suitable for household use. 

It is found that some lignites can be briquetted by 
this method while others cannot, and investigations car- 
ried out b\ the U.K. Bureau of Minos show that lignites 
which contain more* than 1.5 per cent, of material soluble 
in carbon bisulphide (as gi\en b\ an extraction test) can be 
briquetted w ithout added binder. 

It should be noted that this method of briquetting is 
applicable to the poorer class of lignites, and is unsuccess- 
ful with better class lignite's, “brown” coals, and 
bituminous coals. 

TABLE X. 

ANALYSIS OF LI UNITES. 


(OAF, 

1 Taratu 

i 

| Mataura 

Bannock- 
burn 1 

; i 

Oinokoroaj 

1 

Charkf*- 

iOll 

Al or well 

Fixed carbon 

34.11 

23.59 

26.62 ; 

24.85 

30 87 

29 1 1 

Volatile 
hydrocarbons . 

36.31 

i 

3*2.98 

37.53 

32.88 

41.77 

37.94 

Water 

26 20 

38.13 

28.81 

27.81 

23. 1 6 

31.33 

Asb 

3.38 

5.30 

8.04 i 

14.46 

3.70 

1.62 


100.00 

100.00 

100 00 



iuo.no 

i 

100.00 

KMF.UO 

Total sulphur ... 

3.43 

0.50 

0. 50 

0 30 

5.71 

0.29 

Calories per gram. 

5155 

3514 

4304 

3609 

5170 

3909 

B.T.U. per lb. ... 

9279 

6325 

7746 

6496 

9306 

7036 

Evaporative Power 

9.62 

6.56 

l 

| 8.03 

6.73 

j 9.65 

7.29 


The IVforwell lignite analysed whs partly air dried. 

The lignite in situ contains from 50 p.c. to 60 p.c. of moisture. 
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Also, with the* experimental press used in these tests, 
it whs not possible to simulate tin* conditions obtainable in 
an Exter press. Consequently in those cases where the 
results obtained are at least promising, larger scale tests 
on a suitable press should be carried out. 

The lignites tested were: — Taratu, Taratu Coal Mines; 
Mataura, Mataura Lignite Mine; Bannockburn, Bannock- 
1 urn Coal Mining Company ; Omokoroa, Outcrop at Tau- 
ranga Harbour; Charleston; Morwell, Morwell, Victoria. 

Morwell Coal. — A sample of this coal, which is being 
briquetted successfully without binder in Victoria, was 
obtained and tests carried out on it for comparison with 
New Zealand lignites. The coal as mined contains from 
40 per cent, to 00 per cent, of water, and is a poor quality 
lignite' of an earths brown colour. (lood briquettes were 
made* after the requisite amount of drying. 

Taratu Coal -This coal is intermediate in general 
characteristics between a lignite and a sub-bituminous coal. 
It has a low percentage of extract in carbon bisulphide, and 
ii could not be briquetted satisfactorily in the same wav 
as the Morwell coal, but b\ keeping the pressure on the 
briquette in the mould for a short time, releasing, and again 
repeating the pressure a good briquette was obtained. This 
indicates that tests should be 1 carried out on a full-size 
machine, where the conditions are different from those 
obtaining in the Laboratory press. 

Mataura, Bannockburn, and Charleston. — These art; 
better grade lignite's than the Morwell, and have a black 
colour and fresh fracture' surface* Lair briquettes, though 
not so good as those' with Morwell coal, could be' obtained, 
and better ones whe'n using the elouble-pre*ss method men- 
tioned above. 

With these coals, a*- well as with the Taratu, the bond 
between the' particles does not appear to be the same as 
with the Morwell coal. A fracture surface in the latter 
shows an apparently homogeneous mass, whereas in the 
former it is distinctly granular. 

In general, liner grinding and a higher temperature of 
pressing would be necessary for the New Zealand lignites. 
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Conclusions 
— (n) Coking Coals — 

I If is possible to make good briquettes from these 
coals with a pitch binder. In laboratory tests 7 
or 8 M.li. was necessary, but slightly more may 
be required in actual practice. 

2. With certain coals, blending would be advantageous 
to produce a briquette with the best possible burn- 
ing properties. 

d. The most efficient plan would la* to establish a main 
briquetting plant which could utilise the slack from 
the various mines. The situation of such a plant, 
whether, sa) , in Wellington or in the Grey mouth 
or Westport districts, depends on factors which 
cannot here be fully discussed. 

— (b) Sub-bituminous or Brown Coals. — 

1 It has not been found possible to briquette these 

coals satisfactorily without added binder 

2 Good briquettes can be made with the addition of a 

strongh caking coal and the use of a pitch or 
similar binder. 

d The question of cost is rather complicated owing to 
the necessity for transportation of the caking coal 
from the West Coast of the South Island. 

— (c) Lignites — 

briquettes can, in some* cases, be made from this class 
of coal without added binder, though it seems unlikely that 
the cost of manufacture would permit of competition with 
better class unhriquetted coal, except in one or two special 
cases. 

As regards costs, it would be advisable to carry out 
large scale tests on a semi-commercial scale, in which actual 
working conditions could be ascertained. It would be 
necessary also for an investigation to be made of briquetting 
methods, working conditions, and costs of manufacture in 
commercial briquette factories. 

The cost of binder is the chief item. Pitch in large 
lots to the extent of about 2000 tons per annum can be 
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obtained from the Tiestar Company, Wellington, at a cost 
of €4 l. r >s pej ton, ex. works. Pitch could be imported from 
England at a cost of about tT> per ton, though probably 
large shipments would lower the freight charges. 

The landed cost of bitumen from America is about 
£8 10s per ton, but, since a smaller amount can be used 
as compart'd with pitch, tin* cost per ton of briquettes 
would not be very much greater. 

hi any cast' the margin of profit is not great, and, for 
successful operation of a plant' great attention must be 
paid to economy in all details, combined with a full know- 
ledge of the technology of briquetting and an appreciation 
of local conditions. 
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NOTES OX THE AMERICAN TYPE DREDGE 
OPERATING AT REMIT ELAT, HOKITIKA 
DISTRICT. 

Py J. E. J)o\\xky, Inspector of Mines. 


The* Californian dredge oi tlu* Uimu Cold Dredging 
Company at Pimn Elat, near Hokitika, is tlu* most powerful 
yet put into commission in New Zealand. It also presents, 
in construction and method of working, a number of features 
novel to dredging in this country, and represents tin* last 
word in modern dredge design. It has succeeded in pro- 
fitably treatin'* poor and diiticult ground that no otlu*r 
dredge we* ha\i* had could possibly liaxe* dealt with. Eor 
these reasons a dennp ion of its construction and opera- 
tion will he of interest 

The dred‘_e was built to a. design ol the New York 
Engineering Company, the whole of tin* machinery being 
manufactured in America, and its cost, ereet“d and ready 
for wairk, was approximately 1 100,000. It was built dur- 
ing the period billowing the war, while* high prices ruled 
for steel, and could be installed now for considerably less 
than the sum mentioned. 

.Measured by American standards, it is not an unusually 
bilge dredge, there being a number at work in America 
greater in si/e and capacity The dimensions ol the pon- 
toon itselt do not greatly exceed those of at Jc*ast one New' 
Zealand dredge, its length being i 1 A feet C> inches, beam 
AO icet, and depth i() feet 7/ inches Tin* pontoon of the 
Alexandra Lead dredge, which worked on the* Molyneux 
River in Otago, was 12A feet hug, beam -1 (> feet, and depth 
10 feet. In all other respects this dredge differs greatly 
from those* with wdiiclt New Zealanders have been familiar. 
It is in tlu* massive character of tlu* above-deck construc- 
tion, the unusual heaviness of tlu* working parts, and the 
evident high pow er of the driving machinery that the greater 
size and strength of the dredge* are strikingly manifested. 
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Figure 1. View of Dredge taken shortly after work 
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while the most novel features are the application of elec- 
tricity for all power purposes, the perfect and easy control 
of nearly all operations from one central position, the 
absence of a link between the buckets, the use of a con- 
veyor belt for stacking, and the employment of spuds 
instead of head-lines to keep the dredge up to the working 
face. 


It was known that the average values in the area it 
was to work were comparativlv low, also that the ground 
was exceptionally heavy, probably heavier than any 
machine of the kind had ever been called upon to deal with, 
consequently its designers realised that its profitable 1 employ- 
ment could only be ensured b\ having the whole* construc- 
tion of such a character as would enable digging operations 
to be carried on almost uninterruptedly. Every effort was 
therefore made to provide that all parts subject to severe 
wear or strain should be of a size*, strength, or quality of 
material permitting them to meet the* utmost demands that 
could be made on them. Thus such parts as the gantry 
timbers, the buckets, bucket connecting-pins, tumbler 
shafts, and rollers are* much heavier than those* Ne*w 
Zealand dredges had. Thus the bucket connecting-pins 
are 6 inches, the ladder rollers Hi medics, the* lower tumble*r 
shaft If) inches, and the upper tumbler shaft 21 inches in 
diameter. With the exception of the* rollers, all these 
parts are of nickel-chrome ste*e*l The* rollers are of manu- 
ganese steel. The* buckets are also wholly of manganese 
steel. The winch is entirely of steel, and steel of some 
varie*ty has been almost exclusively use*el throughout the 
wffiole construction. The original intention was to build 
the pontoon, gantries, and deck houses of steel, but it was 
found difficult at the time to procure it, so for the*se parts 
timber had to be used, Oregon pine being mainly employed. 

The main drive, winch, pumps, screen, and stacker are 
all operated by electric motors, as are also a sawmill and a 
number of machines in the blacksmith and fitting shops. 
The current is generated at Kanieri Forks, at the power 
station of Kanieri Electric Limited (a subsidiary company), 
and is transmitted across the Hokitika River to a set of 
transformers near the dredge at a pressure of 11,000 volts. 
These transformers are mounted on wheels, so that they 
can be shifted from place to place, and do not need housing 
to protect them from the weather. The power is stepped 
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down to 2200 volts, at which pressure it is utilised by the 
main units on the dredge. For lighting and other small 
work other transformers on the dredge step the voltage down 
to such lower pressures as required. 

For simultaneous working of all the dredge machinery 
,m() electrical horse-power is required, the figures for each 
item of plant being : — - 


Main motor 

... 200 E.H.P 

Winch 

40 

Screen 

r>o 

Stacker 

r>o 

Pump (high pressure) ... 

12d 

1 * 1111 )]) (low pi css lire) 

00 

A o//le pump 

2o 


l nforf unafeh , the total gcneiating capacity of the power 
station is limited, and, although the whole* of the motors 
seldom work at one time, the supply of current has not 
hc( n entirely adequate for the needs of the dredge*, conse- 
quently its efficiency lias been somewhat impaired. 

The operation of all parts of the machinery except the* 
screen and stacker is controlled from a roomy pilot house* 
on the* upper deck, behind the main gantry This house 
is glassed so that the winclmian has a clear yi(W lorward 
ni the bucket line and tin* u Diking lace In it are* the con- 
tn 's loi wineli and main driye, yy ith leyers t >r operating 
the various parts ol the former The main switch boards, 
liTt *d with all necossniy automatic cut-ofis and other 
modern saiefy ap])liances, art* also situated in tin* pilot 
boast*, enclosed by heayy *-teel win* mesh to pieyent access 
h\ any but authorised jiersons. The resistance frames an* 
heloy\ fhe pilot house All tin* motors are of the three- 
phase* induction type, yy ith \ariable speed lor flu* digging, 
wmch, screen, and slacker motors, and constant speed for 
those attached to the pumps Until quite recently it yvus 
the practice on dredges oi this kind to use* constant speed 
lor the screen and stacker motors, but it lias been found 
that ynriable speed giyes a better starting torque for get- 
ting these parts under wa\, and is particularly useful when 
it is necessary to start under full or over-load. The cur- 
rent is brought on hoard in a tliree-conductor, heavily 
armoured cable ‘carried on floats. An oil switch is so 
arranged that it may be instantly throyyn out from the pilot 
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house All the minor wiring is of stranded t\pe to pre\ent 
breakages that might otherwise occur undei the vibration 
of digging, all cables to the motois being armoured and 
conduits and condulets provided for the rest 



Figure 2 View of Digging Ladder completed in Workshops 
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The digging ladder, of plate-girder construction, is 185 
feet long, and was designed to dig to about 46 feet below 
water level. In actual work a face of 69 feet was dredged, 
but below water level the depth for which it was designed 
could not be exceeded. In many modern dredges of this 
type the lattice-girder form of ladder is in use, and engi- 
neers consider it may be quite as strong as the heavier 
plate-girder design, but in employing it there is always a 
greater danger of rivets working loose, causing collapse. 
In view of the very heavy ground to be dealt with, the 
sturdier type was adopted for this dredge. On top of 
the ladder a tray is provided which carries all spill from the 
buckets back to the digging point. When the dredge was 
first built the ladder was pivoted on the upper tumbler 
shaft, a new arrangement in this country, the old practice 
being to pivot it on a separate mounting detached from the 
bucket drive. The reason prompting this departure from 
the customary method is obvious. The shaft being used 
as a centre, the relative position of the bucket line and the 
upper tumbler remains constant for all depths of digging, 
whereas by pivoting on an independent shaft the pull of 
the bucket line is at different angles to the position of the 
ladder, hence it was thought that by pivoting in the manner 
adopted a greater degree of digging efficiency would be 
secured. The plan did not prove satisfactory. Owing to 
the great size of the shaft, a wide spread had to be given 
the forks at the ladder head, with the result that they 
did not stand up to the tremendous strains, and so much 
trouble was caused by breakages that the method had to 
be abandoned, and the old one of pivoting on an independent 
shaft returned to. 

The upper tumbler is of cast steel, of the six-sided 
type, with short guides forming part of the casting on either 
side to serve the purposes of flanges, special wearing plates 
of harder steel being used to protect the faces of the tumbler 
and of the guides. The lower tumbler is round, and is of 
manganese steel, and is full flanged. The lower tumbler 
bearings are of cast steel, with cast-iron bushings mounted 
on the ball and socket princij^le and self -aligning. The 
bearings are tied together by a 8-inch tie-rod running 
through the tumbler shaft. 

There are 73 buckets of 10 cubic feet capacity on the 
ladder, the rate of delivery is 19 buckets per minute, and 
no link is used between the buckets. This is now a general 
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feature of the big California-type dredge, the idea in ado] t- 
in; it being that by having the buckets directly connected 
one with another greater rigidity is secured, enabling very 
heavy ground to be dug with less wear on the bucket con- 
nections and fewer breakages in the line. In this type of 
<lredtfe the buckets are generally in three parts — base, hood, 
and lip — with the base of east steel, the hood of pressed 
steel, and the lip of manganese steel, but on the Rimu 
dredge there are onh two parts, the base and hood being 
east together, and the whole of the bucket is of manganese 
^teel. Each bucket is furnished with two eves in front 
and one at the rear, the latter being bushed. The connect- 
ing-pins, of nickel-chrome steel, are made with a lug at 
one end, which fits into a machined slot in the bucket base. 
The bucket line is driven b\ double gears mounted on the 
main gantry. This mounting of main driving wheels at 
■each side of the upper tumbler shaft is another novel 
feature, and its purpose is to equalise the strain on the 
shaft and prevent any tendency it might have to twist. 
The gear wheels are 10 feet in diameter with a 15-inch 
face, and are east steel with machine-cut teeth. These 
gears are driven by cast steel pinions having machine-cut 
teeth and mounted on intermediate shafts 7 inches in 
diameter, these being driven through another set of double 
gears and pinions, all of cast steel with machine-cut teeth, 
except that the pinions are of special high carbon steel 
forging. The secondary shaft is GI inches in diameter, 
and has mounted on its outer end a wrought steel rim driv- 
ing pulley 90 inches in diameter and 28 inches in face 
which is driven from the countershaft of the ladder hoist. 

The stacker is also 135 feet long, and is of lattice-girder 
construction, with the lover end supported at the stern of 
the boat so as to allow it to move up and down and also 
from side to side. The upper end is supported by two 
bridles, one near the top and the other at the middle. The 
heavy dufv imposed on the stacker caused weaknesses to 
reveal themselves shortly after work was started, but some 
strengthening plates wore put in and no further trouble was 
experienced. The latter will stack to a height of 50 feet 
above water level in the paddock. A rubber conveyor belt 
carries the gravel to the tipping head, several traps being 
arranged along its length to prevent large stones rolling back 
to the lower end. This belt is driven by a motor mounted 
near the head of the ladder, driving through a pinion with 
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cut teeth, which meshes into cut gear in the conveyor belt 
shaft. The average life of a belt has been nine months, 
which, considering that it will have handled 1^ million cubic 
yards of gravel in *tlie time, is very good service. Along 
the side of the stacker a travelling way is provided for oil- 
ing or other necessary purposes. 

The screen is of the revolving kind, 46 feet in length, 
with an internal diameter of 7 feet. This type of screen 
is not always on similar American dredges, the shaking de- 
sign being preferred for the treatment of certain classes of 
gravels, but it was thought it would be the most suitable for 
such heavy material as occurs at Rimu Flat It is built 
up from angh 1 iron frames, the angles being 7 inches by 

inches In £ an inch, and two of them joined together 
form a tee iron which reaches from the upper to the lower 
trunnion rings. There are seven of these longitudinal tee 
iron frames, and on them the perforated lining plates are 
mounted The plates are of manganese steel, and are 
arranged longitudinally in six interchangeable sections, with 
manganese steel retarding rings between each section. The 
perforations are tapered, l an inch on the inside* and 11-1(> 
of an inch on the outside. The plates are bolted to the 
frames, so that any one of them can be readily removed 
without dismantling t lie entire screen The screen is 
operated through the lower trunnion ring, which is mounted 
on a cast steel dri\ing roller, driven by a set of manganese 
steel gear and pinion operated from a countershaft located 
on the upper deck Side rollers are provided to keep the 
screen in central position, and thrust rollers, also of man- 
ganese steel, prevent any tendency of the screen to work 
towards the stern. 

What is known as the “spuds” may be described as 
large steel piles, working in guides, and capable of being 
raised or lowered with ease There are tw T o of them, 
situated at the stern, one on each side of the outlet end of 
the screen. They are of rectangular section, built up of four 
20-inch girder beams bolted together in pairs, the tveo sets 
being held together by cover plat*es. Each spud is 5G feet 
in length, and weighs 18 tons. At the foot they have 
massive, pointed, cast steel shoes. In the ordinary course 
of working only one is used at a time, and it is made to 
serve several purposes. The chief of these is to take the 
place of the head-lines customarily used to keep a dredge 
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ii]) to tin working f ic ( md it is dinned thxt tin \ do this 
more s itisf lctonh th in tlu oldtr method (m iter rigiditv 
is ^aid to be second md then is a lessoning of the tend 
c ncy of the boat to sag and surge which is so noticeable 
when headlines in used (especiallv when htav} ground 
is bung dug) and which has so injurious an effect on cer 
tam parts of the machintrv Further uses of the «pud 


Figure 3 ——Showing Spud in course of construction 
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arc to act as a pivot on which the dredge swings through 
an arc some 200 feet in length as^it works the face from 
side to side, and to step the boat up to the face as required. 
The use of the spud as a pivot during the dredging opera- 
tion necessitates a method of digging being adopted which 
differs from that invariably followed on our older dredges. 
The old style was to drag the chain of buckets upwards 
from the bottom of the face in a vertical line, the greater 
portion of the dredged material being lifted from the ex- 
treme bottom of the paddock. Using the spud, the face 
is worked horizontally in shallow steps or terraces, starting 
from the surface and proceeding downward by successive 
cuts until the bottom is reached. The procedure is much 
a^ follows: — Starting at one end of the face at the sur- 
face a cut from 18 inches to 24 inches deep is made right 
across the 200 feet When the end is gained, the ladder 
is lowered the requisite distance, and on the backward travel 
another cut of the same depth as the first is made. The 
ladder is again lowered, and so the w^ork goes on down to 
the bottom. Whether this method of digging is an improve- 
ment on the other method the writer is not able to state, 
but the management of the dredge is satisfied that its adop- 
tion enables the best general results to be obtained. It 
h claimed that a much larger part of the gravel is lifted 
direct from where it is actually broken out than would 
be possible with the older method, and that thus much 
loss of time and unnecessary expenditure of power are 
avoided. At Ilium Flat very heavy boulders occur in a 
thick layer only a few r feet below the surface, and it cer- 
tainly is a big advantage to be able to raise these from 
where they lie instead of having to fish them from the 
bottom 40 feet or more dowrn. 

When using the spud for stepping-up purposes the 
procedure is to swung the dredge, on the spud that is down, 
t< about two-tliirds of the arc of movement, then drop the 
other spud. The spud that has been serving as a pivot 
is now T raised, the dredge is swung back portion of its 
tiavel, and the spud is again dropped. The spare spud 
is now raised, and w r ork proceeds, the original spud still 
serving as the pivot for another attack on the face. The 
distance stepped up on each occasion is about 8 feet. The 
lateral movement of the dredge across the face is effected 
bv lines carried from the bow on either side. These lines 



155 


do not pull directly on shore anchorages ; they are led from 
the winch drums round sheaves at the bow, then through 
other sheaves attached to the anchors back to the digging 
ladder, to which their ends are secured near the bottom 
tumbler. This method of rigging lessens side strains on 
the ladder and well hole. In case of the spuds getting out 
•of order, head-lines have to be used in the ordinary way. 

The pumps are all of centrifugal type, directly coupled 
to motors of all-enclosed design, the high pressure having 
a working head of about (50 feet, and the low pressure of 
from 20 feet to 30 feet. The first-mentioned supplies the 
water for the spray pipe and jets in the screen, and the 
latter for the tables. The small nozzle pump is merely 
used in case of fire, for washing down decks, cleaning-up 
tables, pumping out bilge, and priming the larger pumps. 
All pumps are fitted with both foot and check valves, and 
by-pass piping is provided in each, with the necessary 
valves, for priming purposes. The foot valves have a 
grating to prevent pieces of timber, bark, etc., from pass- 
ing into the pumps, and, to further assist in this direction, 
tin? suctions are all enclosed in a large wire-netted cage 
at the side of the pontoon. 

The main winch has eight drums of cast steel, four 
of which are for operating the corner lines, two for operat- 
ing the spuds, and two for head line and spare. The 
drums are 20 inch in diameter and 11 inches between 
flanges, and are equipped with adjustable friction clutches 
of the internal expansion type, and are all of them mounted 
on a wrought steel frame built up of 18-inch beams, tied 
together with 18-incli cast steel tie beams. The gears are 
ail of cast steel with machine-cut teeth. The winch has 
a double reduction system of gearing, providing for two 
speeds for each drum. The spud hoist shaft and the 
head-line shaft have jaw clutches, so that they may be 
disengaged individually from the rest of the winch drums. 
All the drums have hand brakes worked from the pilot 
house through bell cranks, rods, etc. 

For saving the gold the dredge is fitted with 4800 
square feet of tables — 24 on each side of the dredge, or 48 
in all. It is doubtful if such a very large spread of tables 
is necessary. The Eimu gold is not of excessively fine 
character, and nearly the w r hole of it is caught on the upper 
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tal)l(*s quite close to the distributor box The gold is 
trapped in a series of shallow Hungarian riffles in which 
a small quantity of mercury is placed Xo appreciable 
amount ot gold is believed to escape The riffles are of 
wood, about 1 inch in depth, and spaced about the same 
distance apart 


Figure 4. — Showing Main Bucket Drive assembled in shops. 
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Hie ordinary routine of work on or about the dredge 
may be described as follows: — All shore work, such as that 
in the blacksmithing, fitting, and carpentering shops, saw- 
milling, bush dealing, shifting of shore lines, laying ot 
trains, etc., is done on the day shift, sa\e in eases of ex- 
treme urgency such as breakages of plant, when the shop 
hands may bo called on at night time*, so that repairs may 
be made wit^ tin* least possible delay About nine men 
art 1 usually employed in the shops, two at general bank 
work and 12 at clearing The bush is comparatively light, 
is always cleared well in ad\ance ol tin* dredge, all stumps, 
dead-falls, roots, vie , being thoroughly removed The 
greater part of the timber is useless, and t s draggl'd out 
ol the way Such ol it as can be made use of is cut up 
lor tram rails, etc* Apart in m tin* dredgemaster the crew 
consists of four winehmen, three motormen, tbiee oih'rs, 
and four labourers, or 1 j all told The dredge is worked 
Hire' 1 shifts It would la* quite possible to carry on opera- 
tions with less hands, but the management considers it 
nduwdde to keep a lew e\t?a bands, so that should any 
one man hu\e to miss shilt another is available to take 
his place 4 , each man being trained to tin 1 duties <d the posi- 
ti< n next in importance to bis own 

The mam olqei t is to keep the digging operation going 
on with tin* fewest and brieiest interriqitions "Despite the 
uie.it care exercised to see that all parts, subject to se\cre 
wear or strain, were given special strength, breakages will 
occur and unexpected delects reveal themselves, causing 
delays Ducket lips are torn off, holts are sheared, rivets 
woik loose, cogs strip, shaft keys slacken, etc , all of which 
i lean interruption ot the dredges principal work Con- 
stant w atchlulness is calk'd lor to guard against such acci- 
dents, and that great care lias been exercised in this re- 
gal'd is proved by tlm unusually high percentage of digging 
time Other precautions are taken to ensure not merely 
as constant running as possible, but also that the accepted 
way of digging he followed, also a close record of all de- 
lays with a view to remedying them is kept One of these 
s placing in the pilot house indicators which show' the 
current taken and the position of the digging ladder at all 
iines during the shift Another is that of having the 
winchman on each shift fill in, before going off duty, a log 
showing the entire course of work throughout the shift, and, 
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in particular, the cause and duration of all delays. Such 
a log would show the stoppages during the eight hours 
caused by breakages or defects in such parts of the dredge 
as the buckets, bucket drive, electrical fittings, hopper, 
ladder, upper tumbler, lower tumbler, motors, pumps, 
ladder rollers, screen, stacker, or winch, or by such opera- 
tions as stepping up, removal of boulders, cleaning up of 
tables, shifting of lines, raising or lowering spuds, or deal- 
ing with roots or stumps left behind by the clearing gang. 
All the information thus furnished is tabulated regularly 
for future guidance. 

The dredge w T as floated in a shallow dam, from which 
it started to dig in September, 1921, and to the end of 
September, 1925, has turned over 74.12 acres of an average 
depth of 46 feet, the greatest depth of face worked being 
69 feet, and the greatest depth below water level 46 feet. 
For the three full calendar years worked, 1922-24, the 
average annual quantity of ground lifted was 1,887,144 
cubic yards, and the average quantity per digging hour for 
the whole period of operation was 242 cubic yards. In 
view of the heavy nature of the drift this must be con- 
sidered good work. No one, even amongst experienced 
dredgemen, who has not had the opportunity of visiting 
Kimu since this dredge started there can well appreciate 
just how heavy and difficult this ground has been. Other 
dredges in New Zealand have been credited with a turn- 
over of much larger Quantities in a given time, but, even 
i 1 these claims could be substantiated, the material handled 
by them was largely sand, and it is quite safe to say that 
had the same dredges been placed on Rimu Flat they 
would have been useless. The fact that the American 
dredge, in the few good patches of ground entered, was 
able to dig as much as 856 cubic yards per hour for a 
month at a stretch, shows what it could have shifted in a 
year under more favourable circumstances. 

In opening out the Itirnu area a cut was first made for 
about three-quarters of a mile to a width of 200 feet. This 
was what is known as a single-width cut. On the return 
trip a double-width cut of 400 feet was taken, the object 
being partly to provide a bigger pond to manoeuvre the 
dredge in, and partly to avoid, as far as possible, any re- 
handling of tailings. It can be understood that after one 
cut is made a certain amount of tailings must inevitably 
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be lifted on the free side of any succeeding one if the bot- 
tom is to be thoroughly cleaned over the whole area, and, 
in working a face of from 40 to 50 feet deep this would be 
considerable. By taking double-width cuts, the quantity of 
this unprofitable material it is necessary to again lift was 
reduced by 50 per cent., which means a saving in time, 
and thus more efficient and profitable work. 

Practically all the boulders met are brought to the 
surface. In the whole four years the dredge has been in 
operation only one or two had to be worked over. For a 
time the stones were taken off the buckets at the main 
deck and subsequently rolled overboard near the bow. So 
much loss of time was entailed by this plan that a better 
way had to be devised, and the one the boulders are now 
removed from the buckets is just where the line opens out 
in mounting the upper tumbler. An endless chain tackle, 
worked by a small electric motor, and a chute built up to 
this point are used to slip the stones overboard amidship. 
The adoption of this method math' a considerable saving 
in time, but there is still a serious loss of digging time* 
caused by this boulder-removal part of the' work, but there 
seems no way of avoiding it. Had a grizzly been pro- 
vided for automatically removing the boulders at some point 
between the upper tumbler and the screen the trouble 
would have been eliminated, much to the advantage of the 
dredge, as a much larger turnover would have been ensured, 
with a corresponding increase in the plant's earnings. 
Should any further dredge be placed on the area it will 
probably be equipped with some such appliance, but the 
construction of the present one did not permit of such an 
improvement, and under these circumstances the plan now 
followed is the best possible. Only boulders exceeding in 
weight 4c wt. to 5cwt. are removed, the stacker handling 
all the rest. The buckets tip into a hopper from which 
the material is sluiced to the screen, where it is washed 
by numerous strong jets of water. All the finer portion 
passes through the half-inch perforations of tin* screen into 
a distributing box running lengthwise under the former, 
whence it is lead to tin* tables on either side, finally pass- 
ing off, minus its gold content, through steel chutes into 
the pond at the stern of the boat. The coarser material 
from the screen is delivered to another chute that feeds 
it to the conveyor belt. At liimu Flat the gravel does not 



Figure 5 — View of Bucket Line with large bouIJ 
just b ought up 

inquire much w ishing there bang no cla> m it and only 
small portion ol sand At least two feet of the sand- 
stone bottom is s^st( maticalh taken m the dredging and 
tins pait of the mate lial raised is all that calls for any 



101 


careful breaking up Apropos of this lifting of the bottom, 
from which most of the gold comes, the method followed 
of working the face in horizontal slices has the advantage 
of ensuring that no portion is left undredged The fact 

of there being so little clay or sand in the wash has been 
ft source of some anxiety . tor it has meant that as tin* ex- 
tent of ground worked lias increased the difficulty ot retain- 
ing tin* water in the paddock has also increased, the tailing 
heap being no pervious as to sene but poorly as a dam 
Trouble from this cause has not vet been serious, but it 
may become so as time goes on unless means of meeting 
it art 1 levised One wav ot improving tin position would 
bt by leaving strips of solid ground across the area, while 
anotliei would bt to lilt with a sand pump the fine material 
now dumped below watei hvcl and disti mute it out tin* 
tailings so that In percolation it would till the intersticts 
between fin stones and thus help to hold the water back 
From tilt* time the dredge started up till the end oi 
September last the total w oil mg houis numbered JJOOlS 
of which 22.o07, or 7d per cent were actuallv spent in 
digging The' proportion oi digging time has varied con- 
siderably For as much as a yeai it has reached as high 
as 86 per cent , but out tin whole period delays of one 
kind 01 another have reduced it to 7a per cent , but to 
have 1 se'cuivd even this proportion for four full years is in 



Figure 6. — Photograph of Tailing Heap, Rimu Flat, showing 
heavy nature of much of the ground. 
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itsc*lf an achievement. It is doubtful if any other dredge 
in the Dominion has come within even a reasonable 
approach of such efficiency : certainly none* has done so in 
ground of the same character. The writer had occasion 
to go through the weekly reports, covering some years of 
work, furnished to his directors by the master of one of 
tin* most successful dredges previously operated on the 
West Const, and was astonished to note how very great 
a portion of time was lost through breakages of machinery. 
Scarcely a week passed without one or more days’ idleness 
from this cause, and it would be safe to sa\ that of the 
whole working time little more than 80 per cent, w’us spent 
in digging. The experience of mam of our former dredges 
seems to have been similar, and there can be small doubt 
hut the failure oi mam of them to make good was trace- 
able to Joss in this direction, due to the plants being inade- 
quate to meet the demands made on them. 

The following table show’s in detail the total Joss in 
hours on the Ilium Flat dredge from delays oi all kinds 
since work was started, and the percentage due to each 


cause : — 

Cause. 
Stepping up 

liouiders 
Packets 
llueket drive 
Clean ii]) 
Kleetrieal 
Hopper 
Ladder 
Lines 

Lower tumbler 
Upper turn bier 
Motors 
Power 
Piunps 

Ladder rollers 

Screen 

Stacker 

Spuds 

Winches 

Loots and stumps 
Miscellaneous 


Total 

hours. 

Per cent 

214 

3 

1 ,200 

10 

107 

3 

7>72 

8 

7,18 

7 

4] 

— 

007) 

4 

1,100 

10 

010 

4 

120 

2 

010 

4 

27 



200 

4 

•12 

1 

do 

— 

702 

9 

002 

4 

280 

l 

106 

2 

200 

3 

240 

o 

tj 

7.541 

100 
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A certain amount of this loss of digging time was not 
due to mechanical defects, and was unavoidable, and a 
further portion was due to circumstances over which the 
dredge crew had no control Thus the 7 per cent, occupied 
in cleaning up tables, the 3 per cent in stepping up, and 
the similar amount in removal of roots, etc., represent 3d 
time during which digging would in any case ha\e had to 
be suspended, whilst the 4 per cent loss through failure of 
power was due to troubles with Kanieri Electric, Limited’s, 
water race mill's away lrom tin* dredge The 16 per cent 
Joss through removal of boulders has also been impossible 
oi escape This leaves two-thirds ol the entire delays, 
or imiglih 5028 Inins fo In* credited to mechanical delects, 
and therefore m a sense, avoidable The management 
leahses that even •hour lost from digging means a loss of 
approximately 46 in the dredge’s earnings, so ever} effort 
is made to reduce the proportion, hut it is uiflicult to sa) 
how far improvement max he expected It is not leason- 
ahle to expect that m a plant working under such condi- 
tions breakages ol muchinen or losses from main of the 
causes mentioned can be avoided, hut the indications are 
that in the Inture a con adernlde sav ing of unprofitable 
working time will be effected During the past )oar, for 
instance, the loss through ladder troubles lias been reduced 
lrom 19 pi r edit to “> per lent In the carrying out ol ex- 
tensive reinforcement to that part \lterations made to 
the bucket dtive ban dining the same period, lowered 
the loss from 8 pci cent to 1 per cent Screen tioublis 
ban* been reduced horn 9 per cent to 2 per cent The, 
1< ss through breakages oi the swinging lines will also prob- 
abl\ be eliminated These* have mainly resulted from 
difficulty m procuring win* ropes sufficiently flexible to 
work over small sh.aves without undue wear 

Even w itb the 1 isses the dredge has carried out its 
Vv ork with a great measure* oi success During tin* whole 
period of operation it has turned over an average of 
1,365,000 cubic vards annually, and as it was only designed 
to treat at most 1 \ million vards per annum it is seem that 
it has fulfilled in very satisfactory degree the hopes of its 
designers The \ r aluo of the gold won has been 4183,028, 
equal to 8 05d per cubic yard treated Some time prior 
to the Jlimu Gold Dredging Company becoming interested 
in tin* area the latter was tested for various parties bv key- 
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stone drilling, some 82 boles being put down, with results 
estimated, the writer understands, to approximate Is per 
yard This figure was evidently arrived at b\ estimating 
the values pureh in terms of the depth and diameter of the 
drill-holes, no special allowances of am kind having been 
made Subsequently American engineers check-bored the 
area, putting down a further 110 holes, together with a 
number of shafts, but, calculating the results obtained by 
means of a formula* e\olved from much drilling experience 
in different parts of the world, they reduced the average for 
the whole area to Hod per cubic yard, so in reeo\ering 
gold to the value of 8 05d it is evident tliat in its recoveries 
tin* dredge has also accomplished all that was expected 
of it and as tin* total working costs, inclusive of adminis- 
tration, ha\e onl\ been o 5d per \ard no further proof 
seems needed that for tlie work it was culled upon to per- 
form the dredge lias shown itself eminently suitable, and 
lias justified tin confidence* dispJa\ed b\ its owners in 
going to the immense* expense of placing it on the field 
In better ground it would unquestionably, have turned o\er 
much greater quantities At the present rate* of progress 
it will take about 40 years to work out the property 

A good part of the area is much deeper than am vet 
worked b\ the dredge, some of it reaching 7o feet, and 
earning values well above the average Whether or not 
another and more* powerful dredge will be put on to work 
these portions is as vet undecided, and it seems that the 
question cannot well he decided pending the* discovery, 
within a reasonable radius of Rimu Flat of a further pay- 
able area The point is that the putting cm of a second 
dredge entails the provision also of a new and costly hvdro- 
eleetrie power plant, and, while* tin* ground now being 
worked will afford profits to justify the jiresent dredge 
placed on it, it is open to question if it would yield profit 
to an extent sufficient to w arrant the installation of a second 
dredge, plus the power station. Should another payable 
area be located such extension of operations would be justi- 
fied, for there would then be three dredges to take the 
power and a larger area from which to win the* gold to pav 
for the* scheme The* company has for some time* adopted 
a policy of vkotous pi expecting with a view to finding such 
an area, and has, at consideiable expense, drilled a number 
of place's that were thought to hold promise, but s> tar 



that would ho incurred in putting a mo* I* rn dndgv on If 
The prospecting work is being continued, and •* ar» 

entertained that a suitable run of country xxill be discovered. 
Failing the putting of a second dn dee on tie* Jii/nu arm , 
the present one can he made to work the deeper ground, 
all that is neee^en being to h ngthen the ladder, making 
it about 30 feet longer than it is now This lengthening 
would not a fleet the stability of the dredge, for the bow 
of the pontoon now carries 30 tons of ballast to keep the 
boat down forward, and this weight would just about equal 
tin' extra weight that would he gixen to the ladder by the 
alteration 

The Einni Fiat er^a was \aluel< -s from a pastoral point 
of m’ow , or oxen for gn w ing timber, hut the Forestry Thv 
partment is planting a xanelx of exotie trees on the tail- 
ings, with the result that they haxe been found to make 
xery g( )il progress in growth 

In conclusion, the rei ark max ho pcnmttcd tliat if 
there are am li'ssons to ho learned from a study ot the con- 
struction and operation of this dredge thex are that, given 
tlie right type of plant, giound of xerx poor and dilhcult 
nature max he pi >fitably worked ; that in the dt'sign of 
am dri'dge that max now he ])ut on to xvork such ari'as as 
max be left, particularly on the West ('oast, care must 
he exercised to si'e that all working parts possess strength 
much in excess of all normal requirements ; and that every 
effort he made in designing the dredge to so proxide that 
all such causes of interference with digging time as have 
been mentioned shall he eliminated as far as possible. 
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THE AUBIFEBOFS BEACHES OF THE WEST 
COAST, WITH NOTES ON THEIB FOEMATION, 
PAST WORKINGS, ANT) FUTUBE EXPLOITA- 
TION. 

By G. M. Powell. 


It is remarkable that though gold was so widely dis- 
tributed ou*r the West Coast, the two first Europeans to 
traverse these fields in the records of their journey never 
mention Inning seen a solitary speck of gold, yet they 
travelled over beachi ^ in which it was readily visible in 
the sand whilst walking along. The two men referred to 
were Messrs Brunner and Heaphy, surveyors Lake Brun- 
ner is called after the one, the river Heaphy after the 
other. The object ol their quest was greenstone That 
they failed to find this is not to be wondered at, but it is 
remarkable that the\ saw no gold, and it is certain they 
did not, or the fact would have been recorded in their 
diary. 

The first questions that arc* suggested are: Why do 
there auriferous deposits of so-called “blaeksand” on the 
West Coast of the South Island exist from present sea- 
level to a height of o\er 900 feet above? Whence came this 
“blaeksand” and its associated gold? Where is or where 
w r as the matrix from which it was derived? Has the gold 
and “blaeksand” a common matrix? 

These are questions that have occupied the minds of 
alluvial miners on the West ('oast from this beginning, and 
also have been of interest to geologists 

It is undeniabh true that (leaving out of consideration 
its original situation and matrix) these auriferous deposits 
are due to the action of the ocean current, which, striking 
the shore line about opposite Hokitika, travels thence along 
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the coast at about A\ knots per hour till Cape Farewell is. 
reached, when it again turns oceanwards, and, so far as is 
known, its further course has not been determined, but 
that is not pertinent to the subject. 

Having, vvhut might be called an ocean river, eternally 
mo vim’ in one direction, also with the prevailing wind 
assisting wave action above low water-mark, there is a 
continual trek northward of the lighter constituents of the 
detritus from the mountain ranges brought by the rivers to 
the sea Were it not for this e\er onward movement the 
gold would have been a negligible quantity , hidden in a 
vast aceumulation of debris, whieh would have filled up 

the shallow ocean bed, and a coastal plain would have ex- 

tended along the West Coast far beyond the present shore 
line. 

Despite tin 1 mam thousand ounces of gold these 
beaches Jam* already yielded and the huge amount still 
lying contiguous to the shore line, it would probably have 

been of economic nd\antnge if this ocean river had not 

existed, and, instead of gold deposits, the detritus from 
Hi • mountains had been spread out so as to form an agri- 
cultural plain I > nt we must take Nature as it is and turn 
he: resources to account 

The principle by which this ocean river works in its 
process of eliminating the lighter material, ultimately leav- 
ing behind on the shore the “blacksand" and its associated 
gold, is first to he considered. 

The Nine Mill* If each, near Charleston, being a flat, 
sandy beach, is typical of the actual process of elimination 
of light material or concentration of beach gold and black- 
sand deposits that is effected by the sea, and can be studied 
better hero than on most other beaches. 

* 

When ouce “blacksand” and gold show’s in the ebb tide 
it is only a matter of a few days when it and any contained 
gold will be mainly found near high water-mark, which on 
this beach is about 1000 feet from low tide-mark. 

It is a matter of great surprise to the casual visitor 
to learn that there is rarely gold in payable quantities at 
ebb tide-mark, and that it will not stay there, but gradually 
works up the beach. 
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Process of Concentration at High Tide Mark. 

When the ocean current has brought the golden dirt 
into the ebb every flowing tide takes the whole accumula- 
tion further up the beach, and in the process the sifting 
of the light from the heavy material is effected. Finally, 
only a residue of tlu' ven heaviest material is left behind, 
and naturally this, in proportion to the degree of elimina- 
tion, is enriched in gold. 

The process is explained thus: When a wave has spent 
its force, there is a moment of rest before it starts on its 
backward journev . During that period ail the sand which 
the incoming wa\e dragged with it becomes stationary, 
tin* particles of higher specific gra\it\ being covered by 
those of less specific gra\it\. The wu\e in receding, after 
th * moment of inertia, does not gather sufficient momentum 
to disturb the heaxier sand until a point is reached some- 
what nearer the ebb than was the case when the wave was 
on its shoreward journe\ So it is that each wa\e sweep- 
ing up the beach carries flu* golden sand to a point at which 
the receding wave has only sufficient power to “comb” off 
tin* lighter material. The process goes on, each incoming 
wave earning the burden further in shore than the previous 
one, until finally a small, clean residue is found in its most 
concentrated form at the point where the receding waves 
have just sufficient power to drag back all but the material 
of highest specific gra\it\ 

As the auriferous sand is being thus concentrated there 
is a movement northwards, so it is that where a promon- 
tory juts into the* sea am given beach is richest at its 
southern end. On rare occasions a northerly wind may, 
on thi' open beach, reverse the order, and golden dirt be 
recarried southwards, but this is so rare that the general 
plan is not disturbed. 

As regards the buried leads or those on the raised 
beaches of olden da\s the same rule holds good; the richest 
gold lies near where a headland has projected into the sea. 

One does not travel far on the West Coast without 
coming to a river or a stream, and these to some extent 
modify the action of the sea, and owing to this action gold 
is found on a particular beach much further north than 
where the sea was left undisturbed in its work 
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From the foregoing and a perusal of what the late 
Alexander McKay and other geologists have written on the 
subject, the reason seems clear why there are concentra- 
tions on the beaches of the heaviest materials which the 
rivers have brought to the sea. 

Close observation extending over many years sustains 
the fact that the same forces as described were at work in 
days of long ago when those old raised beaches, now hun- 
dreds of feet above sea-level, and as far as eight miles in- 
land, formed the beach upon which the waves broke, and 
on which, so to speak, the chaff was winnowed from the 
grain, and it is still happening on the beaches to-day. Geo- 
logically, all this is within our own time, but it is interest- 
ing to read the proof that the same ocean river in those 
far-back days kept dragging the lighter debris northwards; 
that in all the long intervening years no cataclysm of Nature 
has interfered with the old order ; the prevailing winds then, 
as now, were from the* south-west — the aeolian sands on 
these old beaches clearly show it. 


The IiAised Beaches. 

Mr Alexander McKay has dealt very fully with the 
subject years ago, but 1 would like to refer briefly to these 
old beaches. The oldest and consequently the highest of 
these old beaches, once at sea-level, is now 900 feet or so 
above it. Of this first sea beach only a few fragments are 
extant. These are scattered along the West Coast at 
various points, and were invariably rich in gold. This 
points to the fact that quite a large percentage of beach 
gold on the West Coast was cast up on this the oldest shore 
line of which we have any knowledge. It rested, for the 
most part, on a marine Tertiary formation, which was easily 
eroded by the creeks and rivers intersecting the old beach 
at right angles. The sea itself from the new shore line, 
after each uplift, in many places undercut the old beach, 
which, tumbling into the waves, had its gold contents re- 
distributed along the shore. This process has been re- 
peated with each subsequent uplift, of which there have 
been about twenty. The raised beaches, with their gold- 
bearing deposit being more or less destroyed, thereby assist- 
ing to enrich the deposit at the next lower level, which 
for the time being formed the ocean strand. Of course, the 
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highest levels suffered most, but all of those raised at all 
above sea-level have wide breaches in their continuity due 
to fluvatile erosion and sea encroachment. The last eleva- 
tion which took place was an uplift of about 12 feet, the 
whole of the Coast apparently being subject to this move- 
ment from south of Hokitika to north of Westport. My 
observations have led me to the belief all the subsequent 
uplifts wore regional 

In my opinion it is evident that some of the deposits 
on those raised benches were not deposited on the open 
beach, but were concentrated bv the action of the 4£ 
knot ocean current whore the wa\es broke against a rock- 
bound shore Addison’s Flat (for the most part) was 
open beach, also Charleston, .Brighton deposits, and Roeh- 
forts, nearer (3rev mouth are examples of the underwater 
concentration. 

The open beach deposit is characterised by layers lying 
in conlormit\ with the slope of the beach and feathering out 
to thin edges towards wh.it has marked the ebb; the gold 
also is being concentrated in each superimposed layer of 
sand in the same manner as on the sea beach of to-da\ 
The deposits not due to wave action, but the result of the 
slowly-moving ocean rhei have no tapering edges, but lie 
hori^ontalh with t 1 ^ gold contents etenh distributed 

Behind these deposits the land stands up boldly, but 
underneath the wa\es which beat against it the work was 
going on — the eternal winnowing of the light from the lieav\ 
material , these latter class of deposits though not of great 
extent, w r ere the richest 


Gold Si ill in Snu 

As there is much bold coast line along the present shore 
line, I believe from the history of the past that all the 
gold recovered from the beach deposits is but a fraction 
of that which is now 7 lying along the unbroken bed of this 
ocean river extending from somewhere south of Hokitika to 
Cape Farewell, though when the deposit due to the Buller 
River has been passed the gold contents would gradually 
fade away What evidence is there that practically all 
the gold wdiich has been carried into the sea has not been 
cast up on the open beach ? It is plain that the account 
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•does not balance. It has been mentioned that there are 
wide breaches in the continuity of the deposits. Take the 
deposit on the Charleston Flat, for example ; the valley of 
th 1 Waitakero Kiver is of far greater extent than the whole 
of the area of the remaining deposit. The leads of gold 
extern! to the edge of the river bank on the south ; on the 
north side they make again ; in all the intervening space 
they have been eroded. To the southern edge of the river 
their richness was maintained ; it continued again on the 
northern hank. It is safe to assume that the deposits 
washed into the sea were as rich as those untouched on 
either side of the breach made by the river. Where is 
that gold? Although the Nine Mile Beach immediately to 
the north of the estuarv of the river has yielded consider- 
able gold — not less than 500,000 worth — vet it is easy to 
demonstrate that very little, if any at all, is referable to 
the gold which the Waitakere washed off the Charleston 
field. Further south w r e come to the Brighton deposit. It 
was onl\ due to the resistance of a granite mass suffi- 
ciently hard to withstand the hammering of the waves, 
which bent with unprotected violence against it, that any 
portion of that remained. Where the bottom was marine 
Tertiary sands the sea encroached upon the leads and left 
onlv some portion clinging along the back wall of tin* shore 
line, sufficient to prove that (riginalh thev had been of 
much greater extent. Where is this gold? It was brought 
down to the shore, which wis then about 12 feet above the 
present one, but it was a steep beach on a hard, rock bot- 
tom, and not one ounce of that gold remained above water. 
It was dragged into the ocean river, when* it remains. 
Just as the deposits with their gold contents vanished as 
thev were breught to the sea, so afterwards, when the miner 
had won the gold from that portion of the deposit which 
remained, did his tailings vanish as thev reached the sea. 
Thev were not east on the shore. The beach, as stated, 
is not favourable. 

Where is the 20-feet thick of blacksand which the 
miner sent down to the m*u from tin* Brighton leads‘ J In 
the bed of the ocean river covering up the maiden deposit 
which went ages ago from the neighbourhood. 

The bed of this ocean river has been raised, and what 
was done in the past can be plainly observed, and that which 
this ocean current did in past ages it is doing to-day. When 
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considers the vast areas that have been denuded of 
their deposits (carried to the sea), and considering the rich- 
ness of the portions which remained, it is easy to see that 
the account, as stated, does not balance. The gold cast 
upon the present short* line is negligible when compared 
with the quantity brought within the influence of wave 
action, though it lmisi he admitted that this conception is 
incapable of proof. 

From these* remarks and geological reports, more par- 
ticularly tlu* writings of the late* Alexander McKay, it will 
be soon that tin* “blacksand” gold deposits of the West 
Coast art* due to tin* ocean current to which it has been so 
often necessary to refer. Like a vast sluice box, this 
ocean river has never eased up for one moment in its work 
of concentration, the result being that only the materials 
of higest specific gravity wore left behind, in this case 
mostly magnetite — tin* so-called “blacksand” — and gold 

Apart from tin* general or main body of blacksand, tin* 
matrix of which is not known, there are local deposits the 
source of which is apparent. Sometimes the two have 
become intermixed. A series of terraces immediately on 
the northern one-time estuary of the Fuller Fiver and 
about 200 feet above sea-level consist almost exclusively of 
this river’s drift (with gold), though concentrated by wave 
action. Also all the gold found on the present beach 
northward of Westport is due to the Fuller Fiver. There 
is very little of the general body of blacksand along the 
coast from Westport until Karnmea is reached Capo 
Foulw ind probably diverts the ocean current t< o far out 
for tin* heavier material to he brought within wave action. 
Tin* Hood waters < f tlu* Fuller Fiver would also tend in the 
same direction. These two factors account for the almost 
total absence of the ordinary “blacksand* ' beach deposits 
adjacent to tlu* Muller Fiver. 

Again at Fox’s Fiver there is a deposit of garnet sand 
both on the present beach and on a raised beach about 100 
feet higher. The sample of gold on the present and the 
raised beach is that found in the river miles inland, to- 
gether with its associated garnet sand. The amount of 
gold is hut small, but both sand and gold have their origin 
in the Paparoa Fange. 
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North of the Teremakau the Humphrey’s Gully de- 
posit, as eroded by the river, has been redistributed along 
the beach, intermixed with both gold and sand from other 
sources. 

In the Barry town district, with its rich coarse gold, 
though laid down by wave action, is clearly local in its 
origin. The gold was of too heavy a description to drift 
along with sand, many fair- sized nuggets being found in 
the deposit. This gold load commenced immediately north 
of the estuary of i’agan’s Creek, and undoubtedly was 
brought into contact with the sea at this spot, and was 
merely laid out and concentrated on the shore. In con- 
nection with this deposit what remains of it, like mam 
other deposits, is only a small portion of the original, the 
lead being intercepted by a series of gullies. This gold 
never reached the ocean river. When it amis swept from 
th » gullies to the sea (wherever that point was) it was 
redistributed. As it is over a mile from the present 
shore to the coarse* gold leads, it does not seem feasible 
that tin* shore line of those days was further seaward than 
the present one. Unless this happened to be the case it 
would seem almost impossible that am ol Nature's forces 
removed this gold to am great distance* iroin where it at 
one time formed part ol tin* Barn town deposit In the 
Jlarrytown district there* still remains a vn large area oi 
ordinary “blacksand” deposit, the* aggregate* gold contents 
of which may amount to a considerable sum, hut the 
greater part is not amenable to a cheap recoven , that is, 
when compared with most beach formations, which are 
absolutely de\oid of impedimenta 

There is another kind ol gold deposit on the West 
Coast which, though foreign to tin* purpose of this paper, 

1 will refer to briefly. The Kuinara field ma\ he taken 
as topical of this latter. As regards the source of this 
gold geologists have propounded a tlicon , that whatever 
the matrix of the “bJacksand" gold might he or wherever 
its geographical location this latter class was never in 
situ within the present boundaries of these islands. The 
evidence is certainly very strong in support of the theory 
that this gold was carried to where it now is b\ a large 
river which had its source somewhere away to west of the 
present coast line, when this Dominion formed part of a 
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much larger body of laud, when it was part of a sunken 
continent. The nearest point now to the estuary of that 
ancient river is Blind Bay, Nelson, and the nearest point 
towards its source the Kumara field Between these* 
points the old river bed can be distinctly traced — over the* 
Hope Saddle, via Beef ton. Nowhere now on the land 
are the rocks in situ of which the bed of this ancient water - 
wav were composed The gold being now associated with 
the* “wash” of this ancient river, the assumption is that 
it came from regions now beneath tin* Pacific All that 
is certain is that there was such an ancient ri\er, and tin* 
distribution of its gravels show that the How w T as from 
Hokitika towards Blind Ba\ , but when* its source or when* 
its estuan cannot even be eonjectured 

Before closing these note's upon the iormation ot these 
beach deposits, 1 submit the opinion that the gicatest dt 
posit ot all forms tin* sea he'd within the* confines ot that 
portion e>i tin* ocean cm rent not subject to vx.ivr action 
Can this hypothesis |>e prove'd, and it, as surmised, there 
is such a rich deposit, can it be r<*co\ e»reel Tin* reply 
te> this is that il subsequent to the last elevation oi the 
land there* was a subsidence <>l the coast line*, tlun pos-ibh 
the* older and riclier j)ortion would he* to > deejdy hurie'd 
to even prove its existence, but the evidence is that there 
has never been a depression northward of the* vicinity oi 
(irevmouth during the period of the* ele*vation of the* raise*d 
benches, and, consequently, unless tlu* water was much 
d(*e*per originally than supposed, the*n the* shore* deposits 
wliich have* l)c*e*n earned into the* sea should not lie* at 

inn great de*pth Tlie*ir e*\iste*nce* sliould he capable ol 

proof In any ease* gold which w T ould he* payable* if on 
shore does, 1 feel confident, exist tln*re, as a result ol 
e)pe*rations within a ])e*riod long ante*ce*el(*nt to the* last up 
lifting e>f the land As the surface lie's from tt() to 00 
fe*e*t beneath tlie water on an exposed coast line, I would 
consider that, no matter how great the quantity of gold 
elepositeel tlie*re* is no economic importance ; it is irre- 
eoverable. 

What now concerns ns are those deposits which lie* 
along the beaches of tne coast at present seadevel, or, 

rather, slightly above it. In some places there is but a 

fringe of beach, or bays here and there along a rock-bound 
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shore. In other cases the beach (or wliat was once tidal 
area) is a mile or more in width. The accumulation of 
sand and shingle has gradually forced high water-mark 
back from its original position, the layers of sand and 
shingle in the intervening space being superimposed upon 
each other. There may be many leads or concentrations 
in this intervening space, each denoting the line of high 
water-mark for a considerable period. Between these con- 
centrations the ground has been filled in more rapidly, 
and, not allowing for so much concentration, is poorer. 
(Jeneralh speaking, it all contains some gold. Usually, 
once awa\ from the tidal area, the lasers of gold-bearing 
“wash” carry an overburden of wind-blown sand. This 
ma\ uin in thickness from a few feet to well on to a 
hundred feet, as in the case of the Nine Mile Beach. 

It can safely he said that all, or almost all, the gold 
that can be pavabh worked without the aid of machinery 
flax already been secured, but great as that amount is, I aiii 
of the opinion that there remains perhaps even more to 
profitably won by the aid of suitable appliances. 

Ihsually these beach leads were easily located, and 
as the hullv of the gold was above water level it was easily 
won 


Methods of Treating Beach Deposits 

The first method employed for the tidal area was to 
wheel the sand from off the beach and wash it above hi«h 
v.i ter-mark, water having been led to the spot for the pur- 
pose from small streams. In this way what might ho 
termed the cream of the gold was skimmed of in ven 
early times. Where water was not easily available l/v 
gravitation it was haled on to the dirt, which was shovelled 
into a box for the purpose. Though the recovery of 
the gold contents by these methods was very imperfect 
>c .a number of beaches yielded larue quantities of g, gj’ 

Thi 1,0x4 waB a “ el<in n>ited “box" built in sections 
We f K 0,1 Hna ° ,T the b “ iu ' h with I'acli tide, jlm 

\ater for washing purposes being led to the “box” bv a 
lgit hose. This was a distinct improvement, enabling 
a greater quantity of dirt to be treated, and ground which 
would not huv« p,id to Whool gaTO B „„, 1“ 
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the forepart of the frame of the “box” was fitted on wheels. 
This gave greater mobility to the plant, and it was only the 
work of a few minutes to run the box out 400 to 500 feet 
from high water and connect up the hose. With the in- 
coming tide the work was carried on higher up the beach. 
The principal “beach combing” was on the Nine Mile 
Beach, near Charleston, the reason being largely that this 
beach was entirely free from shingle and grit, so that copper 
plates instead of plush could be used A good recovery 
of gold was got no matter how fast the sand was fed into 
the box. This was not possible with plush; it would be 
choked with the same quantity of material and scarcely 
any of the gold saved at all. 

Inland from the tidal urea all along the coast the leads 
were “paddocked” down to water level, and the w T ash either 
wheeled or trucked to an elevation wdiich permitted wash- 
ing, the tailings as a rule being dumped back into the 
worked-out ground. In some cases waiter wheels and other 
primitive pumping appliances were installed and gold taken 
from below water level. This adjacent to the shore line 
is the mean height of the tide. 

In a few years all the ground which could be payably 
“paddocked” was worked out, and, except for workings 
within the tidal area, the beach leads were deserted. Next, 
bucket dredges were tried, but only one was successful. 
This was a private dredge owned by Mr Joseph Taylor and 
operate! just north of the estuary of the drey River. This 
'dredge, l believe, worked out all the available ground in 
that locality. The 1 gold, though, was hardly the ordinary 
“blacksand” gold ; it was clearly gold from the Grey River, 
and a heavier sample than the average This fact prob- 
ably accounts for this dredge proving payable, and is no 
criterion that other ground of similar value would pay by 
this method. The oscillation of a dredge on which the 
gold-saving appliance's must necessarily be placed debars 
this kind of machine from being successful. Moreover, 
tin* dirt cannot be evenly distributed and fed to the tables 
with that regularity and even percentage of sand and water 
which the nature* of the* dirt demands. The* specific gravity 
of tin* ironsund is so high and such a large* proportion of 
the “wash” consists of this material that tin* conditions 
require to be very favourable for the separation of the gold 
from it. 
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At least two other bucket dredges were tried on “black- 
sand” deposits. The Leviathan, a few miles south of 
Grey mouth, and another about 15 miles northward of West- 
port. The* Leviathan got considerable gold, but was not 
a payable' \enture The one in the Westport district cer- 
tain!} did not, but tin' machine was a poor one, and prob- 
abi\ would ha\e required unusual values in any case to 
a\<>id failure 

Near the site of the operations of this latter dredge 
a freak arrangement was set up. This might roughly be 
described as an endless rope to which scoops were' attached, 
the idea being b\ this method to convey the material to a 
b.‘»M* where the gold-sa\ing appliances were installed 
Though it is stated that the dirt put through yielded 2s 6d 
per cubic \ard, \et it did not pay 

On the Nine Mile Beach, on the beach near Hokitika, 
and at other places different kinds of suction pumps were 
tried, but those were more in the nature of models, or 
should have been so considered, though the owners were 
quite serious in the belief that they could effectively deal 
with the problem before them All were quite ineffec- 
ti\e and doomed to failure nr) matter how 7 great the poten- 
tialities of tin' situation 

In 1890 thi' first hydraulic elevator was set up on the 
Barry tow r n beach This was on quite a comprehensive 
scale, and continued operations successfully until the w 7 ar 
period. About this time the head race, wdiich was a very 
costlv burning of local timber gave out entirely. This 
wooden flume w T as tin* one mistake in this venture. With 
the decay of this flume, coupled with high costs in the 
w r ar years, the fact that the pipe-line required extension 
and that a difficult zone of ground had been entered upon, 
all conspired to close this venture after about 20 years' life- 
time. 

This elevating proposition was worked by three shifts, 
electric light being provided for night w T ork, and, generally 
speaking, as a machine of its kind, fulfilled all require- 
ments The average value of the ground treated, I was 
informed bv the manager. Mr McKay, w\as Is Id per cubic 
yard. 
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The great disability in connection with this venture, 
and it applies, of course, to all beach leads at sea-level, is 
the fact that in order to obtain sufficient “fall” to work by 
this method the elevator requires to be sunk to a great 
depth below the auriferous layers, these latter being not 
deep, in order to work uie greatest possible area from a 
b se. The large spread of gold-saving “tables” and other 
equipment in a concern of any magnitude involves a large 
outlay ; it is therefore necessary that as much ground as 
possible 1 be worked from each base 1 . In this claim the 
area of a paddock was from 12 to 15 acres, and to obtain 
the requisite “fall” it was necessary to sink the elevator 
85 feet to 40 feet beneath the 1 gold values, through barren 
drift, beneath ocean level. The difficulties encountered 
in doing this have to be experienced to realise what it in- 
volved. It can be imagined what an enormous amount of 
material would drift into the sump aided by the large 
quantity of water with which it was charged, for the opera- 
tion of sinking this elevator into position w T as going on in 
drift sand below sou-level. After being sunk to tin* re- 
quired depth, a channel was carried forward, as the work 
proceeded, in the bottom of which was placed a wooden 
Hume down which tilt 1 material was carried by gravitation to 
the elevator, which lifted it 7b feet or so to the tables, where 
the gold was saved. The 7b feet of lift was made up thus: 
Depth below “wash," 40 feet; depth of “wash,” including 
any overburden, 15 feet; height above surface of ground 
(in order to have “fall" for concentration purposes), 21 
feet id ere a pressure of bOO feet or more w as available, 
and a large body of waiter. Those two factors alone made 
this a payable venture, hut there were few places along the 
coast whore this could be secured at a payable cost. 

Kr. in the time tilt* gold-saving tables were installed 
and a start made to sink the elevator 20 to 22 men were 
employed for a period of 10 months belore it was sunk into 
position and the work of gold winning begun in earnest, 
and this was repeated with each shift to a new base. Dur- 
ing this period not 10 per cent, oi the debris dealt with was 
gold-hearing, the other 00 per cent, being drift below the 
“bottom.” It is therefore evident that any machine which 
could supply the tables with sufficient dirt and feed it 
regularly to them, taking off the deposit only to the depth 
containing gold values, thus saving 10 months of “dead” 
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work, must have an enormous advantage. Moreover r 
in addition to the sinking of the elevator there was a great- 
quantity of useless material shifted in making the various, 
channels down which the dirt gravitated to the sump. The 
machine that did not require sinking into the “bottom’ ’ 
would avoid this also. 


Two years later than the Barry town undertaking an 
elevating proposition on a smaller scale was started on the 
Nine Mile Beach. The material to be operated upon was 
somewhat similar, though there was some impedimenta in 
the way of timber and stones at Barrytown which were en- 
tirely absent on the Nine Mile Beach, though the gold 
values per cubic yard were only about 4d pence as against, 
as stated, Is Id at Barrytown. The pressure available was 
230 feet, and the quantity of water at the start of opera- 
tions, and for years afterwards, not one-third that of Barry- 
town. The result was that it was found impossble to sink 
the elevator more than 0 feet below the “bottom,” that is, 
the auriferous lasers, the reason being that the quantity of 
water under the head available did not give sufficient power. 
It is evident that if the Barrytown (‘levator required a depth 
of 40 feet to bring within its scope an area of 15 acres, the 
area would be correspondingly less where only 6 feet of 
fall was available. This meant that the area being so 
circumsenned that could he dealt with from any base, 
the plant required shifting much more 4 frequently than at 
Barrytown. There had been a fair margin of profit while 
actual working proceeded, but the “fall” having been used 
up and a shift to another hast* imminent it was evident 
that this profit would be more than absorbed before active 
operations could commence on a new paddock. 


It was at this juncture that the writer, who was in 
charge of this concern, tried attaching a horizontally laid 
pipe* from the mouthpiece of the elevator up to the “face.” 
As nothing had been specially designed for this new addi- 
tion to the Indraulic elevator, it was only considered ex- 

perimental, hut the result was an unqualified success By 
the gravitation principle, each box 12 feet in length had 
absorbed 8* inches of fall, so that the boxes rose level with 

tiie bottom 240 feet, roughly, from the sump, the area 

worked being a little over an aero. By the aid of the 
tended suction pipe 10 acres of ground were worked from 
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that base, and the whole aspect of the venture changed. 
Later, further improvements were effected and hundreds of 
acres — all the available ground — on the Nine Mile Beach, 
between the years 1898 to 1922, were treated by this 
method . 


General Part icul \rs of Operations at Ntne Mile 
Beach. 

When the idea oi using an extended suction pipe was 
adopted, as designed by the writer, more water was acquired 
and larger pipes installed, since the success of this system 
warranted increased expenditure. One phase of the opera- 
tions is to carry the suction pipe out into the tidal area of 
the beach, where, when tin 1 sea is heavy and the rising tide 
has stopped sluicing operations, it is fed b\ the action of the 
waves, sureh a unique performance and an utter impos- 
sibility in an open sluice box. When the tide recedes 
sluicing is resumed. The pipes used in this phase of the 
work have couplings and not bolted joints, and the mobility 
is such that two men can lay 200 to 300 feet of pipes in a 
few minutes, and likewise lift them again out of danger 
from the next incoming tide. This suction pipe has a radius 
of 1*5 chains or more as required. 

The held of operations, apart from the tidal area, has 
been a strip of country adjoining the beach 147 chains in 
length by a width of from 7 to 10 chains, containing approxi- 
mately 129 acres. 

The material operated upon consists wholly of sand 
from 20 to 40 feet in thickness, except within the tidal area, 
whore the gold-bearing material may be only two feet or 
so deep. 

About 10 heads of water are employed under a pressure 
of 230 feet, of which 8^ heads are used for power and 1£ 
heads for sluicing. A large proportion of the material 
being below water level, the sand is consequently so charged 
with water that it almost runs into the pipe without sluic- 
ing, so that comparatively very little water is necessary at 
the face. 
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(lold saving is accomplished by running the material 
ou>r a large spread of amalgamated copper plates, the area 
o< theM* lx mg H 1 (I stpiare ieet, with a width of 102 feet 

Woik F (anied on da\ and night with four men on the 
da \ ^ In It and two men on each oi the other shifts 

'{la \,due oi tlu* ground does not \arv much — the 
a\(- "_e is :;d per cubic \ard Within the tidal area the 
\an , 1 ,c c.miiot lx* computed, hut tin* yield pc*r working 
horn is mueh the same as w lien working the* deep deposit. 
In the tidal area tin* work is necessarily intermittent owdng 
to tm* shilling oi tin* plant. 

Considering tlu* low a aim* oJ tlu* material the success 
oi tlit* operations is entirely due to tin* system used. For 
tlu* period AJarch, 1910, to May, 1017, a total time of four 
\ (‘al’s and two months, 15 aerts were worked to an average 
depth <>1 2»> feet This contained roughly 1,070,000 cubic 
yards, and yielded gold \ alued at £20,048, or just approxi- 
mately Od per cubic yard The expenses for the period 
were £0110, including diversion of 02 chains of County 
road costing £008, and an allowance of £5 per week for 
management. This works out at £d per cubic yard. The 
actual wages time* for wanning this gold was 209 weeks, of 
which 100 weeks were occupied in sluicing. The remainder 
of the time w T as taken up in shifting the elevator three 
time's, in repairing Hood damage to the pipe line, and in 
shitting the county road. 



183 


TIk following me the letunib received duung the pi nod 
undei n view — 




Weight 


Value 


1913— 

ozs 

dwt 

gib 

£ 8 

d 

Apnl 18 

118 

15 

4 

412 4 

0 

•May 30 

205 

18 

12 

705 5 

9 

June 27 

194 

15 

6 

651 13 

0 

Augubt 1 

134 

3 

0 

467 5 

9 

A u just 29 

221 

13 

0 

762 1 

9 

Octobei 3 

103 

5 

0 

335 15 

0 

Octobei 31 

144 

5 

12 

464 0 

0 

December 24 

213 

11 

12 

731 10 

0 

1914— 






Fcbi udi / 28 

94 

0 

0 

320 7 

6 

Febiuaiy 27 

131 

12 

0 

390 0 

0 

May 8 

94 

14 

0 

324 0 

0 

July 10 

120 

13 

0 

389 0 

0 

Scptcmbci 30 

4 

18 

16 

22 0 

0 

Novembei 17 

158 

2 

0 

566 17 

1 

1915— 






h i bi uaiy 20 

59 

13 

8 

199 12 

6 

Mdich 26 

205 

5 

0 

722 12 

11 

May 14 

339 

17 

0 

1,200 15 

11 

May 28 

62 

8 

0 

221 15 

7 

July 9 

296 

0 

0 

1 080 8 

0 

Augubt 6 

77 

15 

0 

274 7 

1 

AugUbl 27 

195 

13 

12 

681 7 

6 

fecptcmbci 30 

148 

6 

12 

52b 18 

7 

Octobei 22 

258 

8 

0 

920 11 

0 

Novembei 5 

151 

1 

12 

538 4 

0 

November 26 

174 

5 

0 

599 14 

3 

December 24 

10 7 

11 

0 

381 6 11 

1916— 






Ft binary 19 

12 

0 

12 

38 13 

8 

March 18 

94 

0 

0 

334 17 

6 

April 26 

281 

0 

0 

1,000 0 

0 

May 17 

160 

0 

12 

560 0 

0 

June 23 


— 


868 7 

5 

July 14 


— 


468 7 

5 

August 1 


— 


520 0 

0 

August 23 


— 


399 16 

9 

Novembei 11 


— 


636 9 

6 

Diumbei 1 


— 


450 0 

0 

December 23 


— 


233 10 

6 

1917— 






Febiuaiy 10 


— 


397 7 

9 

Apnl 24 


— 


531 1 

9 

May 18 


— 


330 5 

3 


£20,648 11 7 


Vlto^etlui m the ‘25 \i<us ot its histoi\ ovu ilOOOOO 
woith ol O old w is obtained, thi aveidgi nunibei oi men 
employed being beven 
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Had it not been for the discovery of the extended 
suction pipe this would have been among the number of 
mining failures, for before it was tried it had been decided 
not to shift the plant to a new base, as it was certain that 
there was not sufficient gold to stand the expense. , 

Since then in several places in the Buffer district the 
new style of elevator has worked ground impossible by any 
other method It is true that it started in the old “face'* 
at Ham town, but operations were suspended after a time. 
This was due to factors quite apart from the merits of the 
plant or the value of the ground. 

As stated, there are few places where under natural 
head sufficient power can be obtained to work these beach 
deposits, but 1 feel certain that a similar power-driven plant 
to the one ] saw in operation in the Malay States, though 
applied differently, will vet profitably work thousands of 
acres of beach deposit on the West Coast. 

There is an abundance of water available along the 
sea-hoard, though too costly, except in a few places, to 
bring from a sufficient altitude. Where wood and coal are 
comparatively cheap, or where electric power can be in- 
stalled at a moderate cost, it is certain that the power- 
driven plant operating on lines similar to the suction eleva- 
tor under natural head offers a means of profitably treat- 
ing the remaining beach deposits of the West Coast, or so 
much of them as have values exceeding from 4d to Od per 
cubic yard. 



THE AUEIFEEOUS CON GLOMEE.A TE OE CEMENT 
DEPOSIT OF THE TUAPEKA DISTEICT, OTAGO, 
NEW ZEALAND. 

By William E. Smyth, Mi no Manager, Lawrence. 


The main purpose of this paper is to direct attention 
to the vast beds of auriferous conglomerate contained in a 
series of basins lying in a north-west to south-east line 
and extending from Blue Spur, at the head of the historic 
Gabriel’s Gully, toward the sea coast at some point beyond 
Glenore. 

The principal basins or localities in which this con- 
glomerate exists are Blue Spur, Wetherstones, Forsyth, 
Waitahuna Gully, Adams Flat, and Glenore, and they are 
either contiguous to or situated at a short distance from the 
railway line — Milton to Lawrence. 

For the purpose of this paper, the local name ‘'cement” 
will be used, this being the term applied to it by the miners 
in the early days of gold-mining. 

With a view to conveying some idea of the enormous 
quantities of material contained in these basins, the follow- 
ing figures and extracts taken from Dr P. Marshall’s re- 
port on the Geology of the Tuapeka District will be of 
interest 

Blue Spur. — Estimated total amount of cement 
originally present, 10,000,000 cubic yards, of which 
quantity over three-quarters has been treated or worked 
(It may here be stated that on account of the extensive 
operations carried out at Blue Spur, the structure and 
boundaries of the basin have been definitely ascertained, 
thus allowing of a reasonably accurate estimate being made.) 
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Wetherstones.— The estimated superficial area is two 
square miles, average thickness 200 feet, and the estimated 
total quantity of coment is 413,000,000 cubic yards 

Waitahuna Gully.— Estimated quantity still remaining 
for treatment, 10,000,000 cubic yards- 

Adams Flat — This area measures a mile and a-half 
in extreme length by three-quarters of a mile in extreme 
^idth. 

Forsyth. — As mining operations on this field of cement 
have not been of any magnitude, the boundaries of the de- 
posits are not easily ascertainable, consequently no estimate 
of quantity can be made. 

Glenore. — The area of cement in this Dasin is not 
actually known, as owing to its low-lying position the 
boundaries have not been defined. It is, however, be- 
lieved to be of limited extent. 

The composition of this material gives every appear- 
ance of its having been originally a ri\er gravel, the peb- 
bles being well water worn. it is singularly free from 
stones of more than nine inches in diameter, while boulders 
of 18 inches or more in diameter arc rarely met with. The 
pebble's, etc., are firmly bound together by sand or fine- 
grained detritus, and the presence of some cementing 
medium bus, speaking generally, caused it to set relatively 
bard, thus justifying the miners’ term “cement,” which 
has been applied to the whole deposit. A certain amount 
of pyrite exists throughout this mass of material, being 
more abundant at what is known as tin* “bottom” or lowest 
stratum, lying on the schist rock. 

In tlu' main the colouring of the cement is blue, but in 
many places the upper portion has been changed to red 
owing to oxidation oi the compounds of iron. 

The general body of cement is by no means of a uni- 
form degree of hardness, but varies in a remarkable degree. 
This lack of uniform hardness does not depend upon the 
depth from the surface, but is in very large measure due 
to the induration and texture of the cementing medium, 
w r hich varies in different places and in the different strata. 

In some places a “fall” of cement w T hen brought down 
will, in the process of falling, resolve itself into a loose 
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mass of shingle, while in others the falling, however force- 
ful will fail to reduce it below the size of what might be 
called large blocks. Where those hard “areas” are met 
with, much explosive and manual labour are required to 
reduce the cement to such a condition as will admit of 
even a portion of its gold content being recovered by the 
usual alluvial system of treatment. 

It seems now to be the accepted opinion of geologists 
and other observers that the original deposition of this 
body of material was fluviatile or fluvio-glacial, the sup- 
position being that the present cement originally formed 
the outfall gravel of some ancient river. It would seem 
that the earth’s crust in this area had been subjected to 
some movement or buckling process, which had the effect 
of elevating the old river bed in some places and of de- 
pressing it in others, as the difference in the elevation of 
the cement surface amounts to hundreds of feet even in 
the same basin. In one place on the north-eastern margin 
of the Wetherstones basin there' is a remarkable overtlirust 
of the schist rock. It may here be stated that right 
throughout the cement area this schist rock forms the 
“bottom” or bed on which the cement lies. 

Further, it is the accepted opinion that the large 
quantities of gold obtained from the gravel deposits in 
Munro’s and Gabriel's Gullies, Wetherstones Flat, Waita- 
huna, etc., originally came from the cement that has been 
worn away and washed down from greater heights during 
the process of denudation in past ages. 

It is not possible to calculate the quantity of cement 
that, by a process of natural erosion, contributed the large 
amount of gold won from the gullies and flats that lie within 
the control area of this old river-bed; neither is any accurate 
record available regarding the amount of gold won from 
that portion of the cement that has actually been worked 
and treated by man. It is probably within the bounds of 
reason to assume that the gold content of these vast bodies 
of cement that yet await development and treament is 
much greater in quantity than the amount actually won 
from the alluvial gravels and cement deposits of this 
locality during the years that have elapsed since their dis- 
covery by Gabriel Head in the year®1861. 

The most important feature of these deposits or basins 
of cement is that they all carry gold. Besides this, the 
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precious metal is found throughout the whole mass, from 
the surface to the rock-bottom. There is, however, no 
uniformity or evenness of distribution of gold, as the rich- 
ness varies considerably in the different strata. As a rule, 
the richest stratum is the one lying on the rock-botlom. 
But even on this rock-bottom the gold is not evenly dis- 
tributed, as here and there runs or load* occur which carry 
gold in much greater quantities than is contained in the 
adjacent or surrounding parts of the deposit. 

The Blue Spur field is the one on which the most ex- 
tensive operations have been carried on. In fact, the 
scale of operations has been so considerable that to those 
intimately acquainted with its history this cement basin 
present" itself as an open book 

A thoroughly reliable estimate places the value of the 
poorest of the Blue Spur cement at not less than 8d per 
cubic yard Much of it has given a return of several 
shillings per cubic yard, while the leads or runs have in 
many cases contained gold to the value of several pounds 
per cubic yard. 

As has already been stated in this paper, Dr Marshall 
i ° hi« report — published in 1918 — estimated the original 
quantity of cement in this basin at 10,000,000 cubic yards, 
and he further estimated that of this quantity more than 
three-quarters had been treated. The amount now actually 
remaining for treatment will he reduced somewhat below 
one-quarter owing to the fact that operations since then 
have been carried on continuously by the Gabriel’s Gully 
Company and the Lawrence Sluicing Company. 

Incidentally it may be mentioned that these two com- 
panies have quite recently agreed to combine' forces for the 
purpose of carrying on operations conjointly in regard to 
the working of a certain portion of the deposit that lies 
along and adjacent to the line of demarcation of their 
respective mining areas. 


Wetherstones basin contains much the largest separate 
body of cement of all, and although operations have been 
carried on for many years it may be said that not more 
than the fringe has as < yet been touched. The vast quantity 
of 413,000,000 cubic yards is estimated to be contained in 
this basin, and its gold content per cubic yard is probably 
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not much, if any, less than that of the Blue Spur deposit. 
The depth of this deposit and the lack of an unlimited 
supply of water have probably militated against the carry- 
ing on of more extensive operations in this locality. Its 
depth below the lowest surface level has also been the main 
factor in the retardation of exploratory work for the dis- 
covery of the rich runs or leads which may exist. The 
potential richness of this field therefore remains almost 
untouched ; and it is interesting to reflect on what may be 
the total value of the gold content of this enormous mass 
In this connection and for purposes of comparison Dr Mar- 
shall’s report may be again quoted. On page 59 thereor 
appears the following: — “It is estimated that gold to the 
value of £5,000,000 has been obtained from the two areas 
cement at Blue Spur and Wetherstones, together with 
their alluvia in the adjacent gullies. This, however, is 
not more* than a guess.” 

Those most intimately acquainted with the life his- 
tory of the' field do not, however, regard this as other than 
a conservative estimate or guess. In regard to the Wether- 
stones basin, it is within the knowledge of the writer (tin* 
w 7 riter having been long associated with tin* management 
of the Golden Crescent Compam, which operates on tins 
field) that the* value* of the* gold content of the whole of 
the cement operated upon has averaged approximately one 
shilling per cubic yard. If, however, an average of six- 
pence per yard he taken, it will be seen that the estimate 
of the gold content of this 418,000,000 cubic vards exceeds 
£10, 000, 000, and in the writer’s opinion this is a very low 
estimate. 

Forsyth cum Paddy’s Point Basin. — No work of any 
great extent has been carried out here, although good re- 
turns are said to have been obtained by individual miners in 
the early days. This dormancy is probably to bo accounted 
for by the fact that almost all the available water is being 
used at Blue Spur, Wetherstones, and Waitahuna. 

In the Waitahuna basin a considerable area of the 
cement has been operated upon, and extensive operations 
are still being carried on by the Sailors’ Gully Goldmining 
Company. The same variations in strata, density, or 
hardness of material, degree of richness, etc., are observ- 
able in this basin as at Blue Spur and Wetherstones. 
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Adams Flat. — Owing to lack of sufficient water, opera- 
tions in the cement deposit here have been confined to a 
limited amount of sinking and tunnelling, the material 
raised to the surface being treated by that small, though 
useful, primitive appliance known as the “cradle.” That 
the material treated in this fashion ga\e a return that justi- 
fied the carrying on of operations over a length) period is 
quite sufficient to give some indication of the \alue of its 
gold content 


Glenore Basin.— Tin' deposit, in this basin being below 
Mater-level, practical!) no work lias boon doin' here. The 
over-lying alluvial gravels wore, however, partly worked in 
the early (lavs, and subsequently a much greater area was 
operated upon by dredging. On one occasion when an 
opportunity occurred through tin* pumping out ol a dredg- 
ing paddock, the underlying cement was tested in a small 
yvay. The 1 writer has been assured by a member of the 
dredging party who carried out this test that the prospects 
obtained were good 


Treatment of hie Cement. 


Since till 1 da) s ol 18(>1 there have been many steps or 
gradual changes leading up to the present method of treat- 
ing tin' cement for the extraction of its gold. After dis- 
carding the earl) primitive 1 appliances, the method gener- 
ally employed was the stamper battery or crushing-mill. 
Ly this means operations v\ere carried on at Blue Spur, 
Wetherstones, and Waitahuna. Blue Spur, mainly on 
account of its favourable situation — i.e., its elevation, which 
afforded comparatively easy means of access to its lower 
strata, became the centre of greatest activity. By the 
regular methods of tunnelling, hauling, etc., the greater 
part of the lower strata was removed. Its richness is 
indicated by the fact that in many cases handsome returns 
w-ere obtained from the treatment of the material in a 
stamper battery of light pattern and low capacity. 


Subsequently much of the surface cement situated in 
an elevated position was ground sluiced. In the perform- 
ance of this operation the cement was first shaken bv heavv 
cnarges ot blasting powder, then further reduced by th^ 
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The Lawrence Company, operating at Blue Spur, and 
Sailors ’ Gully Company, operating at Waitahuna, took 
similar steps to obtain greater pressure by the extension of 
their pipe-lines, with equally beneficial results. 

This last method of treatment by water under high 
pressure represents the best achievement and the most 
advanced point yet reached in the way of dealing with the 
cement in the mass for the extraction of its gold content. 

In all cases where the material is not of too great 
hardness or tenacity the water can be made to deal with it 
at a reasonably rapid rate, the pulverising power of the 
water being effective and economical. At times, however, 
certain strata are met with which almost defy the break- 
ing and bursting power of this terrific force of water, and 
though these strata may not exhibit complete defiance, they 
yield so slowly as to render the effort of the water for the 
time being almost valueless. 

It will thus be realised that water power “per se” has 
uot proved its complete effectiveness in the treatment of the 
cement. Besides, it suffers from a disadvantage in that 
when the cement being operated upon presents a face 80 
feet or more in height the nozzle, for reasons of safety, 
must bo kept at such a distance from the face that the cut- 
ting power of the water is considerably reduced before it 
reaches its objocti\e. Another disadvantageous factor in 
connection with the direct application of water is wind, 
which, when blowing strongly, seriously affects the force 
of the water between the nozzle tip and the object against 
which it is directed. Occasionally the entire stream from 
the jet is blown away in spray, and the position of the 
operator is rendered distinctly uncomfortable. 

These points are mentioned in order to indicate the 
extent of disadvantages and loss of power, which, however, 
may be greatly minimised or entirely eliminated by the 
introduction of some more effective method. 

By the system at present in use any material which 
will yield readily to the action of water under high pressure 
can be effectively treated at a cost of less than twopence 
per cubic yard, but in the case of the harder areas of cement 
the extra time and energy required to be expended in order 
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ti, reduce it to such a state as will allow of the recover} 
ot the gold, causes a considerable increase in the cost of 
treatment. 

Dislodg ; n 0 and pulverising of the cement at a rapid 
and a not too expensive rate is the problem calling for solu- 
tion. All further essential treatment can be carried out 
.*1 a cost of probably not more than one penny per yard. 


Waier Power Available. 

A rough calculation of the quantity of water available 
_ the respective cement basins and the* potential power de- 
rivable therefrom is as follows: — 

Blue Spur. — The total length of open water-races in- 
clusive of flumings, etc., which have been constructed and 
are used for the conveyance of water to this field is about 
200 miles. 

Most of this water is conveyed, at a high altitude, from 
the upper reaches of the Waipori liiver. Prom this source, 
under normal weather conditions, about 30 sluice heads are 
obtained, while about 12 heads are brought on to the field 
at a somewhat lower elevation from another source. 

This quantity of water, under the pressure obtainable 
by some alteration to the existing pipe-line and some small 
extension of their length, is capable of developing energy 
to the extent of 3000 horse-power. 

Wetherstones. — The* water that commands this field 
comprises about 1G heads, and is capable of developing 
energy to the extent of 1000 horse-power About half of 
this water is also conveyed from a tributary of the Waipori 
lii\er, the race being constructed at a high altitude above 
the cement deposit Incidentally it may be mentioned 
that the greater part of the water utilised in the Blue Spur 
basin can readily be diveited to the Wetherstones field. 

Wait&huna. — On this basin the quantity of water avail- 
able in respect of which races have been constructed is 
about 22 heads. Much of this water drops into the pres- 
sure pipes at a high elevation, and its capacity for energy 
production is about 800 horse-power 
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Adams Flat and Glenore.— No water-race of am magni- 
tude or Vcalue has been constructed on tr » these fields, and 
now there is no unsecured water available at any reason- 
able elevation 

Some of the water at present in use on the Waitahuna 
field could, however, be comeved to either of these basins 
bv an extension of the open race, at an elevation sufficiently 
high to admit of considerable power being developed 

General 

Tn concluding this paper the writer wishes to state 
that, in the writing of it, his intention has been to convey 
in as concise and lucid a manner as possible some idea of 
this remarkable deposit of conglomerate, whose \ield of gold 
has probably equalled, if it has not excelled, that of am 
other auriferous deposit in the South Island ; and, further 
to furnish some information regarding the nature and scope 
of the gold-winning operations that have boon carried on 
up to the present time 

Regarding the economic value of the cement, it nun 
be stated that where estimates ha\e been quoted it is the 
considered opinion of those deemed competent to judge 
that such estimates err on the side of moderation 

The outstanding faet is this, that a vast amount of 
material containing gold of an estimated value of mam 
millions sterling lies there waiting and inciting treatment 
by the vigorous application of some up-to date method for 
the extraction of its wealth 

More than 80 per cent of this material lies in the 
basins or fields where water power is available at little 
more than nominal cost, and the water is in such abund- 
ance as to eliminate entirely tin* problem of power supply 

In all probability there are already in existence 
mechanical contrivances capable of breaking down, crush- 
ing, and, where necessary, of lifting the material to any 
required height, wdiich contrivances if harnessed to and 
operated by just a fraction of the energy that the water 
power is capable of developing would so revolutionise the 
working of this vast deposit as to make all former methods 
of treating it look trivial and inadequate. 
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The alternative to treating these deposits in the mass 
would he to have them thoroughly and systematically bored 
for the purpose of locating the rich runs or leads. When 
located the underground method of working could be re- 
sorted to Lattor-dav appliances would be brought into 
operation, and those, used in conjunction with the power 
available, should produce larger returns than thoM' obtained 
by the old-fiim* G, neper batten whin underground work 
was carried on In pick and shovel and the slow -going hand- 
drill ; when also the stamps were light compared to those 
now’ used, and their capacity relatively small 

In the past, no doubt, the greater part o! the gold con- 
tent W’as recovered from that portion of the cement treated 
by the stamper battery, but in regard to the hard strata 
treated 1>\ other methods in the early days, and even in 
the case of tTTe hardest strata now being treated b} water 
under high pressure, a large peicentage of the gold was 
lost. This lias been amply demonstrated by the fact that 
in Munro’s and Gabriel's Gullies great quantities of the 
tailings have been worked a second, and in some cast's 
even a third, time with highly satisfactory results 

It will thus In' seen that even thing points to these 
cement deposits as offering scope and opportunity for the 
remunerative investment of capital to develop what are 
undoubtedly the largest alluvial mining propositions at 
present known in Otago In the ('vent of their develop 
ment being undertaken in some wholesale maimer, it seems 
not unjustifiable to expect the financial remits to rival the 
rich returns obtained in the' Tuapeka district in flu golden 
days that followed the historical discovery of Gabriel Head 
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TOILER WATER: ITS COMPOSITION, EFFECTS 
DURING USE, AND ITS TREATMENT. 

By I). ]> Wafers, Otago University. 


Sources of Boiler Waters. 

Boiler water is obtained from such sources as streams, 
rivers, lakes, springs, shallow wells, deep wells, and mines. 

The original source of such water is that which is 
poured down upon tin* earth’s surface in the form of dew, 
mist, rain, hail, and snow. Such water is not used when 
ii, falls, but is in contact with the rocks forming the earth 
* )r a short or long period ere it is used for boiler purposes. 

The result of such contact is that the water so used is 
ver pure water. 


Pure Water. 

Water consists of the combination of two elementary 
gases, oxygen and hydrogen, forming a liquid at ordinary 
temperatures. Pure water is a chemical substance, which 
has the property of absorbing and dissolving many other 
substances, liquids, solids, and gases. Water not only 
dissolves other substances, but it forms intimate mixtures 
and also chemical combinations. 

The power water has of absorbing and dissolving other 
bodies varies with its temperature. Thus hot water may 
dissolve a substance much more readily than cold water, 
and likewise dissolve more of it. Conversely cold water 
may be a more vigorous dissolving agent of some substances 
than hot water is. 

Water also has the property of forming an intimate 
mixture with fine particles of solids, and retaining these, 
.if very fine, in suspension for a long time, especially if the 
water is in motion. 
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Since water absorbs gases, rain water as it falls through 
the atmosphere becomes charged with the gases composing 
atmospheric air, oxygen, nitrogen, and carbonic acid. 
Hence rain water as it reaches the earth is not pure water, 
but is a solution of those active gaseous bodies oxygen and 
carbonic acid — a weak solution, but still an active one. 


Natural Waters. 

All kinds of water such as rain water, river water, 
spring water, well water, mine water, or water from any 
source form “natural waters” as opposed to pure water, 
this latter being obtained from some form of natural water 
b; distillation and subsequent extraction of any gases con- 
tained in it. 


Contents of Natural Waters. 

Considering ordinan natural waters obtained from the 
sources mentioned, the contents of any sample may consist 
of the following groups of constituents: — 

1. Solid matter, as ehmsy matter, soot, etc., held in 
suspension. 

2 . Solid matter hold in solution or in chemical com- 
bination, as bi -carbonates of lime and magnesia, sulphates, 
nitrates, etc. 

J>. Gases absorbed as oxygen, carbonic acid, ammonia 
vapours, etc. 


Composition of Natural Waters. 

Solid Matter in Suspension. 

Running waiter carries solids in suspension, the more 
turbulent it is the greater is its carrying power. Water 
running over a cla\ bod will carry more such matter than 
wliiai the Di'd is hard rock. Iiain water in certain locc 1 ’- 
ties may contain quite a lot of soot and also dust washed 
out of the atmosphere. 

Certain of such suspended matter is readily settled out 
of water on standing, but water may contain solid matter 
in a colloidal state, an extremely fine state of subdivision. 
Such matter is extremely difficult to settle or filter out. 
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When boiled, however, a coagulation of particles will occur r 
and, in a boiler, produce sediment. The composition of 
this solid matter in the colloidal state is mainly silicates 
of aluminium, or of the alkalies soda and potash. 

Solid Matter in Solution or Chemical Combination. 

1 ia in water absorbs oxygen and carbonic acid wherever 
it falls In the vicinity of industrial works and large 
towns it also will absorb, according to circumstances, 
ammonia \apours and the gases produced from the burn- 
ing or oxidation of sulphur and arsenic compounds The 
effects ol these last substances is, however, only local, 
but the effects pioduoed b\ absorbed oxygen and carbonic 
acid are universal 

It is not necessary to entei into tin' action of rain 
water charged with tlnse gases as it runs o\er the earth’s 
surface or through underground passage's , that is a geo- 
chemical study It will siilhce to sa} that natural rain 
water being a chemical liquid substance, with strong dis- 
solving powers, during its short or long contact w r ith the 
rocks oj the earth dissolve's a variety of substances, the 
amount dissolved and taken into solution depending upon 
the 1 class of rock and the time ol contact 

The chief chemical bodies dissolved are the following: 

Table No. J 

Silica partly as such, but mainly as soluble silicates. 

Ui-carbonates of lime and of magnesia. 

Carbonate of soda. 

Sulphates of lime, of magnesia, and of soda. 

Calcium chloride, magnesium chloride, sodium chloride. 

Nitrates of lime, of magnesia, and of soda 

Also soluble compounds of alumina, oxides of iron, and 
oxides of manganese 

Organic matter as such, or as organic acids. 

It is very difficult to know r in what combinations the 
various constituents of water exist, so it is perhaps bette • 
to state that water contains the following, and in analysing 
water the various constituents are determined in this way: 
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Table No. 2. 

(Ultimate composition of water.) 

Silica, sulphur tri-oxide, carbonic acid. 

Lime, magnesia. 

Sodium oxide, potassium oxide. 

Alumina, Ferrous oxide, oxide of manganese. 


Hard and Soft Waters. 

A hard water is popularly defined as one with which 
it is difficult to obtain a lather when it is shaken up with 
soap, whereas a soft water is one which readily gives a 
lather. 

More strictly defined, hardness is that property im- 
parted to water by the presence of such substances as the 
carbonates of lime and magnesia, also the sulphates of these 
substances. Chlorides and nitrates of lime and magnesia 
also assist in rendering w^ater hard, but they are not of so 
much importance or art' nearly so common as the carbonates 
and sulphates. 

The principle of the' ‘soap” test is based on the fact 
that soap contains oJeate of soda, which, when shaken up 
w r ith water, reacts to form a lather. When water con- 
tains a lime or magnesia salt, insoluble oleate of lime or 
magnesia is formed ; this falls as a precipitate, and no lather 
is lormed. This continues so long as any lime or magnesia 
remains to be precipitated. When all such compounds 
of lime and magnesia are converted into oleates, then 
further additions of soap solution give a lather. Hence 
with any sample of water the amount of soap solution re- 
quired to give a lather is a measure of its hardness 

A water wdiich requires only a very little soap to give 
a lather is termed a “soft” water, or is one which is free, 
or nearly so, of soluble salts of lime and magnesia. On 
the other hand, a water which requires an appreciable 
amount of soap to give a lather is termed a “hard” water, 
and the conclusion is that it contains salts of lime and mag- 
nesia. 
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Total, Temporary, and Permanent Hardness op Water. 

temporary Hardness. 

This is the hardness of water which is due to the pres- 
ence of carbonates of lime and magnesia, held in solution 
by carbonic acid, and therefore existing as soluble bi-car- 
bonates. When water containing these bi-carbonates is 
boiled the carbonic acid is expelled, carbonates of lime and 
magnesia are formed, and these being insoluble in water are 
precipitated as a white powder. Bi-carbonates of lime and 
magnesia cause “temporary” hardness, since on boiling 
these are precipitated and can be filtered off, giving water 
free from hardness due to their action when in solution. 

Temporary hardness of water is therefore that kind 
of hardness which can be removed by boiling the water. 

Permanent Hardness. 

This is the hardness of water due to the presence of 
sulphates of lime and magnesia in solution, also the 
chlorides and nitrates of these and other salts in solution. 
Hardness duo to these substances cannot be removed by 
boiling the water. 

Total Hardness. 

This is the sum of the temporary and permanent hard- 
ness. 

The determination of the respective amounts of tem- 
porary and permanent hardness is therefore a guide to some 
extent of the composition of a sample of water. 


Interpretation of Hardness Test. 

The use of the soap test, by which the hardness of water 
is determined, and its relation to the general composition 
can be interpreted as follows: — 

1. If a permanent lather is obtained on the addition 
of five drops of soap solution, and, after vigorous shaking, 
remains permanent for five minutes, then the water can 
be classed as a “soft” water, and, further, it can be con- 
cluded that it is not likely to form a “scale” in the boiler. 
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2. If a sample of water requires more than five drops 
'of soap solution to form a permanent lather, then the water 
can be classed as a “hard” water, the degree of hardness 
depending upon the amount of soap solution required. 

3. In the case of a hard water, if it is found that the 
temporary hardness is high compared to the permanent 
hardness, then it can be concluded that the hardness of 
the water is mainly due to carbonates of lime and mag- 
nesia This means that the water will be scale-forming in 
a boiler, but that the scale will be comparatively a soft 

•one. 

4. If the hardness is found to be due mainly to perma- 
nent hardness, then it can be concluded that the water con- 
tains probably mainly sulphate of lime, etc., and in such a 
case the scale formed will be a hard scale. 

Permanent hardness may be due to chlorides and 
nitrates, in which case the water would be corrosive rather 
than scale-forming. 

5. If the water contains both temporary and perma- 
nent hardnesses then a hard scale wdll form. 

The remarks on scale formation and corrosion are 
anticipating what is more fully considered later on. 

Gases Absorbed by Water. 

In boiler waters obtained from the sources mentioned, 
the onh gases that such waters will contain are ox v gen and 
nitrogen (from atmospheric air) and carbonic acid. 

liain water as stated absorbs oxygen and nitrogen irom 
the atmosphere, but not in the proportions that these gases 
exist in the atmosphere Atmospheric air contains b\ 
volume in round numbers 7 ( J per cent of nitrogen and 21 
per cent, of oxvgen In water, however, the respective 
amounts of these are nitrogen (>5 per cent and oxygen 35 
per cent. Of these two gases nitrogen is inert, oxygen 
being the active* agent In water, therefore, the relative* 
amount of oxvgen being increase*d, its activity is greater 
than in the* atmosphere* Oxygen under certain circum- 
stances is a corrosive age*nt in a boiler. 

Carbonic acid dissolved from the atmosphere by ram 
water is a very active agent in water, especially in that 
which passes through underground passages, assisting the 
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water to dissolve rock constituents. Water is found also 
to absorb more carbonic acid from the earth's crust. It 
is this carbonic acid which holds carbonates of lime and 
magnesia in solution. 

The gases contained in water are given off when it is 
boiled as in a boiler. 


Chemical Changes Occurring in Steam Boilers 

Any boiler water can be looked upon as a chemical 
solution containing any or all or any combination of the 
constituents mentioned. Since in a boiler high tempera- 
tures are einpoyed, and, further, the water is becoming con- 
centrated owing to the evaporation of steam chemical, 
changes take place which would never occur in cold water. 
The changes that occur can be tabulated as follows: — 

1. Matter in suspension, especially colloidal matter is 
caused to coagulate, and then has a better chance of be- 
coming entangled in any other precipitating matter, and 
ina) thus be found in the scale. Suspension matter has 
no chemical action. 

2. Precipitation of certain of the solid bodies held in 
solution either with or without decomposition. 

Other soluble constituents remain in solution, but be- 
come more and more concentrated and therefore may be- 
come more active. 

4. Interactions between the soluble constituents. 

r> Klim ination of gases with the steam. 


(ji:nek\l Kfmcis Produced ry Ciikmicvl Ch\nges 

1. Production of “sludge," forming a loose deposit. 

2. Production of “scale" or an incrustation, which ad- 
heres to the boiler shell or tubes, and is more or less hard. 

d. Corrosion of the boiler shell, tubes, and steam pipes. 

4. Priming. 

These two points, chemical changes and effects pro- 
duced, must be considered together, the latter being caused 
by the former. 
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Effects of Steaming on Boiler Water Constituents. 

Matter in Suspension. 

Since all easily settled or filtered matter should be 
removed from water before it is used, it is only necessary 
to consider the colloidal matter. This as stated becomes 
coagulated, and will form sludge. Some may become 
entangled in scale-forming matter and therefore enter the 
scale. 

Substances in Solution. 

1. Silica. — This as such is only soluble in water to a 
small extent, but it also occurs as the more soluble hydrate 
of silica, also as soluble silicates of alumina, iron oxide, 
and sodium “silicate. Tn whatever form it exists the tend- 
ency is for silica to be precipitated as such or as a silicate. 
B\ itself it would form sludge, but in the presence of scale- 
forming ingredients it becomes entangled, and some of it 
(»nters the scale. Silica is not an active body in boiler 
water, not in itself causing trouble. 

2 . Compounds of Alumina, Iron, and Manganese. — 
Compounds of these only exist to a small extent in most 
boiler waters, but arc* generally present. Alumina in the 
form of hydrate or as sulphate is more common than the 
others. Iron compounds are ferrous hydrate, bi-carbonate, 
and sulphate, and so also for manganese. 

In whatever form they exist the tendency is for them 
all to be precipitated and form sludge, but the precipitated 
oxides also will be found in the scale owing to entangle- 
ment. 

3. I3i-carbonate of Lime. — This, on being heated, loses 
carbonic acid, insoluble carbonate of lime being formed. 
This carbonate settles out forming partly sludge* and partly 
scale. 

4. Bi-carbonate of Magnesia. — This also loses carbonic 
acid, and carbonate of magnesia forms. This carbonate 
is further changed into magnesium hydrate, giving off more 
carbonic acid. 

In cases where the boiler pressure is high this hydrate 
is decomposed into magnesia oxide. This oxide is very 
light, and tends to rise to the surface of the water, and 
may cause foaming. 
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Magnesia also deposits on the boiler, and in a} give 
the appearance of aluminium paint. Magnesia is a con- 
stituent of mam boiler scales if its salts art' present in 
the water through entanglement 

Note — It will be remembered that the two foregoing 
substances are the cause of temporary hardness in water, 
and thus the eflect of temporarx hardness constituents is 
t j product' scale-froming substances, bi-carbonate ol lime 
producing carbonate ot lime and bi carbonate ol magnesia 
mainlv oxide of magnesia, since boiler pressures are 
mostly high enough to do this. 

5 Carbonate of Soda — This is a ver\ soluble salt, 
and remain* in solution At pressures greater than lOOlb 
carbonate ol soda will lorm caustic soda, when other 
actions take pi act', that need not be considered 

(> Sulphate ol Lime When in solution in cold 
w r ater this is in the lorm of the h\ draft'd sulphate, but 
when the temperature rises to 100 degrees Fahrenheit the 
power of water to hold it in solution becomes reduced, 
and at a temperature of 200 degrees Fahrenheit (equi\alent 
to a boiler pressure' of only 201b per square' inch, as per 
gauge) the' hydrated sulphate is decomposed, watoi of 
hydration is driven out ol combination, and insoluble* cal- 
cium sulphate' formed. This substance forms scale onl\ , 
and is the worst constituent that can be formed in a boiler. 

Note — It nia) be noted that carbonate of lime and 
sulphate of lime are both deposited by chemical decom- 
position, heat being the cause in each case' Carbonate 
was precipitated be'cause' its solvent carbonic acid was ex- 
pedicel, and sulphate because the temperature of the watt'r 
compelled it to part with its w r ater of hydration 

7 Sulphate of Magnesia. — This is very soluble both 
in hot and cold water, and docs not directly take part in 
any way Indirectly it does, since it reacts with calcium 
carbonate forming calcium sulphate and magnesium car- 
bonate, and those then act as shown as scale-forming sub- 
stances It is thus possible for a boiler to have a calcium 
sulphate scale' when the v r atcr does not contain any calcium 
sulphate in solution 

Another indirect action is by a reaction between mag- 
nesium sulphate and sodium chloride forming magnesium 
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chloride and sodium sulphate. The former of these is a 
very corrosive substance. 

Indirectly, then, magnesium sulphate may be a very 
active deleterious substance. 

8. Sulphate of Sodium. — A very soluble salt, but more 
soluble* in cold than in hot water. Tf it becomes concen- 
trated in boiler water it will crystallise out during steam- 
ing, the scale can, however, be washed out from the boiler 
by cold water. 

9. Nitrate of Lime. — Also a very soluble salt, having 
no effect itself. Under high pressure it is changed into 
lime, which ultimately deposits, and nitrite of lime, which 
has a corrosive action on iron. 

10. Nitrate of Magnesium. — A very soluble salt, act- 
ing indirectly by attacking carbonate of lime and forming 
nitrate of lime and magnesium carbonate ; these then re- 
act as before. 

11. Nitrate of Sodium. — A very soluble salt, more 
soluble in hot than in cold water. 

12. Calcium Chloride. — This is not a constituent of 
natural waters, but is present in boiler water when steam- 
ing if the water contains both carbonate of lime and mag- 
nesium chloride. It has a corrosive action. 

18. Magnesium Chloride. — A very soluble salt, found 
especially in natural waters which may bo contaminated 
with sea water. When in dilute* solution, as in water, it 
has a very corrosive action upon iron, forming ferrous 
oxide, which remains insoluble. The action seems to be 
catalytic. Magnesium chloride* is the chief corrosive sub- 
stance that may occur in boiler waters. 

14. Sodium Chloride — Very soluble, and has no direct 
action, but reacts with sulphate of magnesium to form 
magnesium chloride, which, as shown, is corrosive. 

Gases Contained in Boiler Waters. 

1. Oxygen. — When water is boiled this is given off. 
This gas has a great affinity for iron, forming oxide of 
iron. Hence oxygen is a corrosive agent, attacking the 
r hell and tubes of boilers. The greater the amount cf 
absorbed oxygen the greater the corrosive actio 1 This 
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effect is especially noticeable in the case of boilers work- 
ing in conjunction with condensing engines, when during 
the circulation of the water from the engine through con- 
denser, extraction pump, feed reservoir, and feed pump 
this hot water picks up much efir and therefore more 
oxygen, making the water active corrosively. Means are 
now taken to prevent this absorption of air in condensing 
plants by degassing. 

2. Carbonic Acid. — This gas is also given off when 
water is boiled. There 4 is much controversy as to whether 
this gas is corrosive or not. Probably its action is to con- 
vert iron oxide, formed by the corrosive action of oxygen, 
into soluble carbonate of iron. This, then, allows the 
oxygen to act on more* iron of the boiler, and thus the 
♦corrosive action is increased. 

Actd and Alkaline Waters. 

Certain samples of water are found to contain free 
.acids, especially sulphuric. This acidity is to be looked 
for in streams or other sources of water which pass certain 
classes of industrial works, as gas works, coke-making 
plants, and (‘specially water from mines or water from 
slack and waste heaps at mines whether on lire or not, 
’if such contain sulphur compounds. Water draining 
from coal mini's on fire is mosty of an acid nature. 

All acid water is bad for boiler feed purposes. Though 
water is not acid in its natural form, it nmy yet become so 
when boiled in a steam boiler. This is the case especially 
if it contains sulphates of alumina, iron, or manganese. 
These are decomposed, forming insoluble oxides and sul- 
phuric acid. So also certain nitrates and chlorides will 
be decomposed, gi\ing nitric acid and hydrochloric acid. 
These acids attack and corrode' iron. 

When waters are naturally alkaline 4 this may be due 4 
to different cause's, tin 4 most dele 4 te 4 rious alkaline 4 substance 
being carbonate of soda if pre'sent in too large 4 an amount. 
This carbonate of soda is also introduced into water dur- 
ing most “treatment” processes, but if its amount is kept 
down by blowing off it will not have a bad effect. On the 
other hand if it becomes concentrated, and more especially 
if under high pressure, it is decomposed into caustic soda 
And other products, which cause trouble in a boiler. 
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Oil in Feed Watbb. 

Especially in condensing steam plants there is always 
« danger that the returned water will contain some lubri- 
cating oil. This oil may be a pure mineral oil, or may be 
a compounded oil, that is, an oil containing both mineral 
and vegetable or animal oils. These latter oils contain 
fatty acids which cause corrosion, whilst mineral oils do 
not except under certain rare conditions. Oil introduced 
into a boiler will, however, cause scale. This is due to 
the fact that the fine particles of oil coagulate and become 
entangled with any solid matter in suspension. Such a 
mass will settle on the shell in small patches, and is a 
bad form of scale, since it is a poor conductor of heat, and 
therefore causes overheating of the shell or tube, causing 
these to be oxidised or, as more commonly termed, burnt. 
This causes weakness of the plate or tube at that spot. 


General Conclusions re Constituents of Natural 
Waters. 

The effects of heating natural waters in a steaming 
boiler have, from a chemical standpoint, been only touched 
upon, but the object aimed at, in giving even so much, has 
been to bring before users the fact that natural waters may 
be very complex in composition, and that in a boiler steam- 
ing under high pressures the chemical reactions are more 
or less complex and active according to the composition of 
the water. further, that the effects produced may be 
M*rv deleterious to the boiler itself, and also reduce its 
steaming rate except an excess of fuel is employed. 


Sludge, Scale, Corrosion, and Priming. 

These are the effects produced in a boiler during 
steaming, varying according to the composition of the 
water. 

1. Sludge. — This is mainly due to matter in suspen- 
sion as clayey matter. Such should only be obtained from 
colloidal matter, since all coarser material of this nature 
should be removed by filtration. Sludge may also con- 
tain carbonate of lime, silica, magnesia, and oxides of 
iron, alumina, and manganese. 
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2. Scale or Incrustation. — The chief scale-forming in- 
gredients in water are carbonate of lime and sulphate of 
lime. Carbonate of lime forms a white and comparatively 
soft scale by itself, and can therefore be fairly readily 
chipped off. Calcium sulphate forms a hard, white, firmly - 
adhering scale, difficult to remove. The carbonate of 
lime scale is porous, whilst that of sulphate of lime is non- 
porous. This means that a sulphate scale is a worse con- 
ductor of heat than a carbonate of lime scale, and requires 
more fuel to generate steam. 

Boiler scales, however, are found to consist of both 
carbonate and sulphate of lime, and by entanglement con- 
tain also clayey matter, silica, magnesia, and oxides of 
iron, alumina, and manganese, all picked up from the 
sludge held in suspension during steaming. The scales 
produced in this waj an* all insoluble scales that can only 
be removed bv chipping. 

Another form of scale is one composed mainly of 
oxide of iron or an iron rust scale. This scale is produced 
bv the corroding action of oxygen, carbonic acid, etc., in 
the water. 

A scab* removed from a boiler will often be noticed 
to consist of a la\er of iron rust next to the* shell or tube, 
often quite thin, then a thicker layer of light-coloured 
scale. The explanation is that corrosion started on the 
clean boiler surface, but scale-forming ingredients also 
were formed, and these soon covered the corrosion scale of 
iron rust and stopped that action. 

Another form of scale is that due to soluble salts, such 
as sulphate of soda, being forced out of solution duo to 
concentration of the liquid. Such scales are dangerous, 
but when the boiler is emptied sueli a scale can be washed 
off with cold water. 

Another but rarer scale is that due to silicates in the 
water. These also give a hard scale, having a bad effect 
on the shell. Such soluble silicates as those of lime and 
magnesia do not occur naturally in boiler water, but when 
lime and soda are used for treatment purposes and the 
quantities are not well controlled there is a danger that 
these soluble silicates will be formed. 

Scale due to grease or oil in the feed water has already 
been mentioned. 
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There is no definite composition of boiler scale. The 
composition varies much, depending upon the composi- 
tion of the feed and water and also at times the substances 
used to “treat” the water 

3. Corrosion — Corrosion of a boiler shell and tubes is 
shown b\ roughening ol the shell in places, by pitting, and 
bv the growth of little pinnacles of iron rust These latter 
are had. since inside the pinnacle there is still an action 
going on eating into the plate The action of corrosion 
is, as before indicated, due to the presence of dissohed 
oxw gen and carbonic acid in the ieed water. Oxygen is 
probabl} the* main corroding agent, and the more a feed 
v ater contains the greater tin* effect Corrosion is also 
due to the action ol acids either in the feed water or 
formed in the boiler 

Tilt 1 whole effects due to corrosion are not brought 
about b\ direct action oi the feed water, but may be due 
to thi‘ composition ol tin* metal forming the boiler shell 
and tubes Sometimes a boiler is found to pit or corrode 
only in one or two spots, whilst the rest is immune This 
result is almost certainly due to that portion of the plate 
being ol different composition to the rest of the plates or 
tubes; there is a want oi uniformity in the composition 
of the metal 

4 Priming — This is the phenomena of water coming 
over through the steam piping w r ith tin* steam There are 
two forms, known as foaming and bumping respectively. 

Foaming is that form in which the water comes over as 
a froth, whereas bumping occurs when the water is thrown 
up in masses intermittent!} , and some ol it enters the 
steam pipe 

Foaming is dm* in the first place to the presence of an 
excessive amount ol fine matter in suspension, as for in- 
stance oxide* ol magnesia A small amount of such sus- 
pended matter assists in the liberation of steam bubbles, 
but an excess causes violent ebullition. 

Another cause of foaming is the presence of soap in 
the feed water This may be accidental or due to the feed 
water containing sew^age Yet another cause of soap 
appearing in a boiler is due to the action that takes place 
between a vegetable oil in the water and an alkali, especi- 
al!} caustic soda, which under certain circumstances is 
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formed in a boiler. The vegetable oii contains a fatty- 
acid, which forms soap with caustic soda. The vegetable 
oil is introduced with any lubricating oil which finds its 
way into the feed water. 

Bumping is brought about by large amounts of any 
solid material forming, as for instance a sudden deposition 
of carbonate of lime or a flake of loose scale falling off. 


Treatment of Natural Waters to Prevent hie Forma- 
tion of Sludge and Scale, and r jo Overcome (Jor- 
rosion and Priming. 

Prevention of Sludge due to Matter in Suspension. 

All c oarser material which is capable of being settled 
in still water can be* removed by cjuiet setlemeiit, and 
should be* so removed in a settling tank or dam. From 
such settlers the water should be* drawn off from or near 
tv; the siirlaee level, wherever that may be*. This can be 
effected by attaching to tin* outlet pipe near the bottom 
of the settle] 1 a pipe with a flexible joint, the moveable 
end of the* pipe having a float attached to it whereby its 
inlet end is always just below tlic* surface of tin* water in 
the* settler. 

Extremely line suspended mutter which does not 
settle in a tank or dam must be removed by saud filtration. 
Such filters are best supplied by makers, and they must 
be so constructed that they can be washed clean from time 
to time*. Well-designed filters will remove fine organic 
matter and also most of tin* clayey colloidal matter when 
present. 

Other substance's which form sludge such as carbonate 
of lime, magnesia, oxides of iron, alumina, and manganese 
are removed from the fee*d water during softening processes 
for scale prevention as now to be described. 

Prevention of Scale. 

The aim of all scale prevention processes or treatments 
is either to render such scale-forming constituents of water 
harmless by changing their composition, or to entirely re- 
move such substances from the feed before it enters the 
boiler. 
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The methods employed may be classed first as: — 

1 . Processes in which the water is treated in the 
boiler. 

2. Processes treating the water outside the boiler 1 - 
fore use. 

Treatment in the Boiler. 

This system requires the addition of some reagent 
added at intervals or continually added to the feed water 
as it is passed into the boiler. These reagents go under 
the terms “Boiler Compounds, “Anti-scale Compounds,’’ 
“lioiler Preservatives,” etc. Many of them, like patent 
medicine*, claim to purify and render innocuous any 
sample ol water irrespective of its contents. The best 
of tlcse contain soda ash or sodium carbonate, which re- 
acts on sulphate of lime to convert it into carbonate of 
lime, thus forming a soft scale instead of a hard scale. 
Most of them are harmless if they are not deleterious, and 
any of them, unless used under technical advice, should 
be left alone. It is only right that the legislature should 
compel the purveyors of these compounds to supply on 
the label a certified composition. 

By Treatment Before the Water Enters the Boiler. 

itemoxul of scale-forming ingredients from the water 
before* it enters the boiler or otherwise rendering them 
innocuous is the only satisfactory method, hence where 
water has been proved to be a harmful water the boiler 
plant should be provided with a “treatment” or “soften- 
ing” plant. The term softening is used because the treated 
water is a “soft” one, whereas the original water if of a 
harmful nature is invariably “hard.” 

Method “A.” — By heating the water to about 320 
degrees Fahrenheit before it enters the boiler. This pre- 
cipitates the carbonates of lime and magnesia, also the 
sulphate of lime. The water is then settled and filtered 
before it enters the boiler. This method is necessarily a 
slow one. 

Method “B”: The Lime-Soda Process. — In this pro- 
cess lime in the form of lime water is added to the feed 
water, and this unites with the carbonic acid, which holds 
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the carbonates of lime and magnesia in solution. There- 
fore these an* rendered insoluble and settle out, the car- 
bonate of lime as Mich and tin* magnesian carbonate as 
magnesia Indrate. 

This me, ms that the addition of lime removes the 
temporary hardness constituents from a feed water by 
precipitation, and these can then be taken out of the water 
In filtrati m before it is teed into a boiler 

Soda in tin* iorm of soda ash or commercial sodium 
carbonate is added to convert tin* other or permanent hard- 
ness constituents such as sulphates of lime, also nitrates 
and chlorides oi linn* and magnesia into sulphate, nitrate, 
and chloride of soda Sulphate of magnesia is first con- 
\erted into carbonate oi magnesia and then into Indrate, 
which, as shown abo\e, is precipitated 

Soluble salts oi iron and alumina art* also acted upon 
1 y tin* soda tunning insoluble oxides and soluble sulphate 
of soda. 

The lime-soda plant requires an exact knowledge of 
tin* composition ol tlu* water in order that the proper 
amounts oi the reagents ma\ be added There are many 
plants working on this principle, these being so designed 
that the feed water js 1 » »i \t»il first with the exact amount 
oi the two chemicals lime and s ida, then a settling tank 
t* remove the cnrlx uale ,i lime, magnesia Indrate, and 
< \ides ol iron and alumina, iollowed b\ filtration The 
water passing on to the boiler will now contain much 
soluble sodium salt’-, sulphate, nitrate, and chloride, and 
as the water m the boiler is continually evaporating it will 
become more and more concentrated in its contents of 
these salts li ibis concentration proceeds too lar there 
i.-, as previously shown, a danger that a sulphate of soda 
scale will form This must be guarded against In blow- 
ing off from time to time and making up with more of the 
soitened water The suppliers ol any softening plant will 
state what the limit ol concentration lor safe work will 
lu*. The test is a simple one, being the determination of 
the specific gravity by means of a hydrometer 

The main drawback to the lime-soda process is that 
the chemicals added must be carefully regulated, and any 
change in the composition ot the water requires alteration 
in the amount d thi m Itenmg reagents 
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Method “C”: The Zeolite Process.— This process is 
bused upon a natural geological process that takes place 
when water is percolating through certain strata contain- 
ing zeolites, essentially silicate of soda, etc. This has 
Jed to the formation of artificial zeolite or sodium silicate. 
When water containing bi-carbonates of lime and mag- 
nesia, or temporary hardness, also sulphates, nitrates, and 
chlorides of lime and magnesia, the permanent hardness 
constituents, is allowed to filter through a bed of this 
artificial zeolite, then the lime and magnesia are replaced 
by the sodium in the zeolite. This means that the water 
flowing away from the zeolite softener has completely lost 
its hardness, both temporary and permanent, and now con- 
sists of a water charged with soluble sodium salts. 

This process is in results similar to tin* lime-soda pro- 
cess, but it is simple 1 in that there is no need to control 
the softening by regulation of the amount of zeolite, pro- 
vided the quantity used is large* enough for the quantity 
of water. Further, variations in the composition of the* 
water do not affect the result. 

The fact must he remembered that, as in the case of 
the lime-soda process, the water in the boiler will soon be- 
come highly charged with sodium salts, and therefore must 
bo blown off to keep the water below a given specific 
gravity. 

In time the zeolite becomes charged with lime and 
magnesia, and then refuses to further soften the water. 
The zeolite can, boweyer, be readily regenerated by pass- 
ing a solution of common salt through it. In this way 
the lime and magnesia arc* removed as chlorides and the 
zeolite again charged with sodium, and is ready to soften 
more water. The process for any zeolite plant is thus a 
period of softening followed h\ a period of regeneration, 
and alternation must be carried out so long as a plant is 
ii: operation. 4 

The trade names used for this process are the “per- 
niutit” and the “zerolit” processes of water softening, 
and there is no doubt that flu* discovery of this artificial 
zeolite has been of vast use to the steam power world. 
This process is quick and sure, and will give yvater free 
from hardness, and also destroys the corrosive* substance 
chloride of magnesium. 
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Comparing it to a lime-soda plant, this did not always- 
completely soften the feed water, whereas the zeolite sys- 
tem is certain in all cases. Farther, the attention required 
is much simpler. 

When a feed water contains much of the bi-carbonates 
of lime and magnesia it is, however, better to have a com- 
bination ol the two systems, using a lime-zeolite water 
softening plant. Tin* linn 1 portion removes the carbonates, 
whilst till* zeolite completes the softening dealing mainly 
with the permanent hardness. The reason of this is that 
high carbonate of lime and magnesia means that the water 
outflowing from the zeolite softener will contain an excess 
if carbonate of soda, which in a high pressure boiler will 
produce caustic soda which is not wanted. 

Enough has been said to show the general features of 
water softening systems, and it will be noted that the two 
main systems, the liim-soda and the zeolite, are bast'd on 
chemical reactions, and these reactions must vary with the 
composition of the water. 

Prevention Against Corrosion. 

As already shown, there are two main causes of cor- 
rosion, these being:— 

1. Corrosion by soluble salts, as nitrates and chlorides 
of lime and magnesia, or of acids in the water, or acids 
formed during steaming, especially from the decomposition 
of sulphates of alumina and iron. 

To prevent corrosion due to these causes the lime- 
soda softening system does not quite remove the harden- 
ing constituents in water, so that a certain amount of scale 
is fanned, and this will prevent any corrosive substances 
lrom acting. This system itself acts chemically on many 
of the corroding constituents of water to render them in- 
active. 

Tin* zeolite system reacts also with any corrosive salts 
of lime and magnesia, converting them into soluble non- 
corrosive sodium salts. 

Hence the softening processes which treat a feed water 
outside a boiler are also anti-corrosive agencies, except that- 
process which depends upon heating the water to a certain 
temperature only. 
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2 Corrosion dm* to absorbed oxygen and carbonic acid 
in feed water Under certain conditions water may con- 
tain a lot of oxygen and also perhaps carbonic acid. Both 
are corrosive, especially oxygen, whilst carbonic acid is 
perhaps only active in conjunction with oxygen The effect 
o 4 ‘ owgen N especially noticed in condensing steam plants, 
since* there* art* several ways in which the condensed water 
can bo mixed with air before again entering the boiler. 
Softening plants also give* chance's for water to pick up 
atmos]>heric air, and therefore oxygen and carbonic acid 

.Means are* now pro\ided tor degassing or rendering 
water inactive* in this r<*spect, since* it is possible that a 
boiler jdant, |>rovieled, for instance*, with a “zeolite” soften- 
ing plant, which furnishes fe<*d water e>t /ero hardness, and 
therefore* having a clean shell and tubes, may \ et corrode 
badly This corrosion will be* due* to dissohed oxygen and 
carlionic acid in tlu* water 

Prevention Against Priming. 

The reasons 1e>r priming have* he*en nie*ntioned , these 
being briefly fine* matte*r in suspension, soupy matter, and 
large* ejuantities of solid matter suddenly formed Fine 
matter as suspension such as colloidal matte*!* and magnesia 
•dloulel be removed hefne the* water (‘liters the boiler by 
methods already gi\eii As icgards soap, care* should he 
taken that tlu* teed water is not eoiitammate<l with soap 
as sewage, also m let urn water plants luhiieatmg oil should 
be* taken out of tlu* conelensed water 

Wln'ii <i softening plant lias been put in, for instance a 
/(“life* softener, to treat a boiler feed water, and tlu* same* 
boile*r has been prc\iniis|\ using tin* same* water untreated 
and has a se.de. then it generally hapjH*ns that tlu* effect 
< f tin* softened w.der iv to soften the scale.* This means 
that siieh scale* tlake*s oft and in doing so will probably 
cause* humping 


( liAi n \l No'ii. 

From tln*se note's on treatment of wate*r it is obvious 
that in any boiler plant. and cspeciallx in condensing re- 
turn 1 ee*el instal lathuis, two piviumnaiy e j>erations may be 
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essential — namely , filtration and softening, followed by de- 
gassing of the food water in order to prevent formation of 
sludge' and scale, and to guard against corrosion and prim- 
ing in its different forms. 

The subject with mam boiler waters may thus be a 
complex one*, requiring special treatment by tliose trained 
in this class of work, and m\ object in writing this paper 
has been largely to emphasise the importance that attaclies 
to a consideration of boiler feed supplies. 


liECOMMKNDATloMS. 

I would, in conclusion, submit the following suggestions 
to those using steam power, especially when* new plants are 
being installed, and also where boiler troubles arise: — 

1. Never use a boiler teed water without having it 
analysed and reported on 

2. Having got tic analysis be sure and get it inter- 
preted if you do not understand it. 

d. Have all available sources of supply tested. This 
enables the best to hi' selected, and in case of one source 
running dry gives an idea w hich one is next best to use. 

4. He careful of tin 1 use of mine water, or water which 
gets the drainage of waste heaps about mines. Also note 1 
whether water is liable to contamination by sewage or drain- 
age from industrial works. 

,*>. He careful of waiter obtained in areas liable to be 
affected by the sea. The rise and fall of the tide may have 
varying effects. Sea water brings in corrosive substances. 

(>. ])o not use water unless all suspended matter has 
been removed by settlement and filtration. 

7. If a water supply contains scale-forming or corrosive 
substances in solution have the injurious actions of these 
nullified by treatment. 

8. Do not use boiler compounds except under techni- 
cal advice. No internal treatment of water is satisfactory. 
Demand a certified analysis of any boiler compound. 

b. Treat water to remove soluble scale-forming and 
corrosive constituents or the effects of these before it enters 
the boiler. The “zeolite" processes are, on the whole, the 
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best processes to use, according to present-da\ knowledge. 
Absence 4 of scale reduces the fuel bill, corrosion is dangerous, 
since it weakens the boiler. 

10. In a condensing plant returning the feed water, 
watch for corrosion b\ dissolved ox\ gen and carbonic acid. 
Put in a degassing plant if required. 

11. In using a water softening plant which is to pre- 
vent scale watch well for corrosion. 

12. When using am water softening plant be careful 
to adhere to the directions, and obtain from the suppliers 
full directions and appliances necessary to test the water 
before or after softening. 

Jd. When using a softening plant obtain from the sup- 
pliers the degree of concentration allowable for the water 
in the boiler owing to the increase in soluble salts. Operate 
the blow off and make up to keep within this concentration. 
There is danger in overstepping it. 

1*4 If tlu* water is purified do not blow off unless 
necessan . Onl\ blow off after standing. 



219 


BIO BLASTS WITH WELL-DRILL HOLES AND 
TUNNELLING. 

By John 11 . Leggo. Nobel’s Explosives Company. 


Modern practice in quarrv ing and open-work of late* 
^ears involves the use of either well-drill holes or of tunnel- 
shots when dealing with the blasting of large quantities of 
ore in the case of open-work mining and of rock in that of 
quarrying. It is with the intention of explaining their 
respective advantages over ordinary bore-hole blasting the 
writer has prepared this paper. 

By wav of comparison and in order to keep the old 
s\ stern of blasting before us, it will be well to review the 
old method as carried out in tin* average quarrv with a 
face averaging, say, from JO feet to 100 feet in height. 
First, there is the mechanical equipment, comprising air 
compressor, rock drills, air pipes, air hoses, etc The 
main air pipe is laid from the compressor to the back and 
parallel to the quarry face From this main air pipe 
right angle branches are laid off, one for each rock drill 
used in the face, and to these branches are connected the 
necessary hose lengths to feed the air drills 

In addition there are life lines, anchored securely at 
the back of the quarry, for men to hang on bv when scaling 
the face to take their positions where 1 the holes are to be 
bored, or wdien clearing loose sections of rock liable to fall 
on workers at the base of the quarrv face. This is the 
daily routine in the average quarrv under the old system, 
and I venture to say it is a most expensive method, on 
account of the ever-recurring waste of time in preparing 
for these comparatively small shots. Apart from this 
w r aste of time, the daily disturbance of the face by 
numerous small blasts renders it unsafe for those engaged 
on the floor of the quarry spalling and loading the rock. 
There are, of course, shallow -faced quarries that will admit 
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cr no other system than that of individual boring and blast- 
ing, but it is not tin 1 purpose of this paper to deal with 
such quarries, but with those having high faces. By way 
of comparison we will now consider tunnel blasting and 
later well -hole blasting. 

Tr n n el B l a s r i in g . 

In a face of 100 feet or more in height practical com- 
monsense wall decide as to the best position to put in tin* 
drive. This should be as small as possible consistent with 
freedom for the use of a jackhammer air-drill or for hand- 
boring. In the latter case more room to work in is re- 
quired than with tlu 1 former, but generally speaking a 
drive 4 feed (> inches by 2 feet (> inches will answer the 
purpose. The reason for making tin* drive as small as 
possible is to save tilin' and expense when tamping after 
tin* charge's have been laid It also tends to a more 
thorough tumping and perfect closure or bottling up of the 
charges. 

The drive for tunnel blasting is usually T shaped, the 
length of tilt' stem of tilt' T being go\ernod # by the shape 
and height of the quarry fact*, and also by the amount of 
rock or ore required from the shot. 

Should tin 1 face exceed 100 feet in height, tlu* main 
drive or stem of tin* T should, for a well-balanced burden, 
be not less than a chain in length, and the cross-drives, 
which form tin* head of the T, 00 feet each in length. 
Natural!} , such oven measurement can he \aried, as for 
example the length of the cross-drives must be governed 
in the shape of the burden that is being dealt with, the 
amount of material expected from the shot, and the resist- 
ance to rupture of tlu* material. Further, it is generally 
necessary to put out two extra cross-drives half-w T av be- 
tween tin* bead of the T and the face, as shown (sec Plate 
No. 1), in order to ensure the base of the burden being 
completely disrupted. The drive above described w r ith 
100 feet represents an overburden of about 8000 cubic 
yards, but this amount would by no means cover the 
quantity brought down by the shot, as from my experience 
at least 25 per cent, more broken rock may be added. 
Therefore, from an adequate shot at least 10,000 cubic yards 
may be looked for. The charge of explosives for the above 
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shot, assuming the burden to be fairly regular in shape, 
would be 28.284 cases of blasting gelatine, based on the 
calculation of 7 cubic yards actual burden to be dislodged 
to the lib of explosives ; but in all cases one invariably 
gives the benefit of the doubt in favour of the explosives, 
and so would make it a round 80 cases. 

In estimating the amount of explosives for a burden, 
it should be borne in mind that there is no strictly reliable 
formula to which one can work, and each and ever) burden 
has some peculiarity needing special treatment. For ex- 
ample, the contour of the quarry face must be considered — 
whether the face is lairh perpendicular or slanting; toes 
and buttresses; rock solid or well fractured; conformable 
in its stratification or contorted ; and so on. Further, if 
the rock is needed tor road metal, then a few T extra cases 
of explosives would ensure greater fracturing of the rock, 
and consequently less spalling and poping of big stuff later. 
A few extra cases of explosives when blasting for road 
metal is always good policy and is money economically 
spent. 1 have cited blasting gelatine in tin* above case as 
the explosive used, and, generally speaking, it cannot be 
improved on for procuring road metal, as it has the greatest 
shattering effect ol all explosives. There are, however, 
other grades, such as loose powder, gelignite, gelatine, 
dynamite, and quarry monobel, which are more suitable 
lor procuring of large blocks of stone for such purposes as 
the formation of deflection and retaining walls, breakwaters, 
etc 


PUCING r J 11E ClIAltGE. 

The charge ol explosives is generally divided into two 
or more parts, and contained in as mum pockets spaced in 
the cross-drives at distances considered to be most effec- 
tive for dislodgment ot the burden. The actual laving (f 
the charges is carried out as follows: — 

(a) The cubic measurement of the pockets in feet 
should equal as nearly as possible the number of cases of 
high explosives they have to hold. Allow one cubic foot 
tor each case of 501b of high explosive, and 1^ cubic feet 
for lower grades such as loose powder and monobel per 
case. 
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Plate No. I. 
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(b) Except for the number of unbroken cartons at the 
mouth of each pocket, which serves as a retaining wall, 
the cartridges should be emptied out of the cartons into 
the pocket. 

(c) When each pocket is a little less than half full the 
primer should then be placed in position, so that on com- 
pletion of the charge the primer is well embedded in the 
centre. 

(d) For use' as a primer or booster for big charges of 
explosives there is nothing better than a case of ordinary red 
dynamite, which is the most sensitive' of all high explosives 
to detonation, and it provieles an excellent kick-off to the 
charge. As this grade*, of dynamite' is not always procur- 
able, it will be well to add an extra two or three electric 
■detonators with a cartridge prime*r attached, which should 
be connected in series and spivad we'll across the centre 
of the charge. This precaution not only reduces the pos- 
sibility of missfires, but it provides great help to complete 
and speedy combustion, which really means higher effi- 
ciency. 

(e) It is well to have the* charge* neatly and snugly 
jKicked so as to leave* as little air space* as possible, the 
reason for which is so olnious that no explanation is neces- 
sary. 

(f) When the laying of the charge* is completed a 
block of concrete, say , 0 to 1 in richness, should be well 
packe'd at the mouth of each pocket, tilling the drive com- 
pletely for a distance of at least 0 l‘ee*t, or, better still, 9 
feet. 

(g) The concrete should be left to se*t for at least 3G 
hours. 

(h) Between the concrete blocks ordinary spoil may be* 
used as tamping or filling, and this also should be care- 
fully packed up to the roof of the drive. Old cement bags 
filled with sand or small spoil make good and easily handled 
filling. 

(i) All electric detonators should be tested on a gal- 
vanometer, provided by the explosives companies, for con- 
tinuity of current before use*. Galvanometers other than 
those provided by explosives companies should not be used. 
With a resistance of 1.5 ohms connected between the ter- 
minals, the current passing should not exceed .05 ampere. 
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Other makes of galvanometers may not conform to this 
strength, and therefore are dangerous to use. 

(j) The leads from the pockets should be tested for 
continuity of current as each section of tamping is com- 
pleted. The leads must be well protected against cutting 
on sharp edges of protruding rock. 

(k) The men must be withdrawn from the drive to a 
place of safety whenever a galvanometer test is being made, 
and the test must be made at right angles to the drive or 
to the back of it a hundred yards distant, which is the 
length of an ordinary firing cable; never make the gal- 
vanometer test at the mouth of the drive or in front of the 
mouth of the drive or burden. 

(l) The tamping should extend the whole length of 
the cross-drives, and at least two-thirds of the way out 
the main drive, equal care in packing being maintained 
throughout. 

With the tamping now completed and the last of the 
concrete blocks having had 3(j hours in which to sot, the 
shot is ready for firing. Firing is done with an exploder 
of ample power pro\ided by tin* explosives com pan \ or b\ 
current obtained from the electrical system connected with 
the works. Platt' >7 - L (plan and section) shows the lay- 
out of this system of big blasting. 


The Well Piuel hole System of J>l\sunu. 

(Plate No. II.) 

To describe* this system a description of it, as carried 
out at Wilson's Portland Cement Company ’s limestone 
quarry, Whangarei, will suffice*. 

The Company has now (at time of writing) in readi- 
ness for charging at their quarry 15 holes, varying in depth 
from 154 feet to 21 0 fret. The diameter of the holes is 
5£ inches, and they are bored beyond the floor of the quarry 
some 8 feet (but 4 feet is quite sufficient) to ensure break- 
ing the burden clean to the quarry floor. Por drilling these 
holes a Keystone drilling machine was used, and I believe 
i - gave very satisfactory results, the average depth bored 
per day being 40 feet. The 15 holes are spaced longi- 
tudinally 21 feet and back from the face 33 feet, which 
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represents some 77,000 cubic yards, allowing for no spread- 
ing and shattering. As there will be a considerable amount 
o r this the actual quantity of limestone dislodged by this 
blast should be 87,000, or possibly 100,000 cubic yards. 
The charge of explosives will probably be 10 tons of blast- 
ing gelatine specially manufactured by Nobel’s Explosive 
Company — viz., in cartridges 5 inches in diameter by 2 
feet 3 inches long and 253b in weight. These cartridges 
are provided with a strong cord through the centre to 
enable them to be lowered with safety to the bottom of the 
hole by means of a rope with a trip-hook at the end. These 
boles are not chambered to provide space for a big charge 
of explosives, as is often done in the case of small bore- 
hole's, as the larger diameter in this instance allows ample 
room for sufficient explosives to deal with the work re- 
quired. 

Tn the ordinary way of firing such big and lengthy 
charges with the electric detonators it would be necessary 
to place at regular intervals, say, of 15 foot throughout the 
charge, an extra detonator to the one in the primer, to 
ensure speedy detonation and complete combustion of the 
charge ; but to-dav there is a detonating fuse' which has a 
detonating speed of 17,500 feet per second, known as 
Cordoau-Bickford, which overcomes all sluggishness and 
tendency of long and big charges to burn. This fuse, which 
has a core of T.N.T., is encased in 3-16 inch leaden tub- 
ing, is very flexible, easy to handle, and impervious to 
water. When charging, the fuse is run down the full 
length and against the side of the hole; the cartridges of 
explosives arc' then lowered into position, and may be con- 
tinuous or spaced, to meet the requirements of the burden, 
as in the case of alternating stratification of soft and hard 
layers of rock (see Plate No. II). This fuse not only in- 
sures perfect detonation, but considerably increases the 
speed of combustion, which means greater efficiency. 
Another advantage is the fact that the holes are fired at the 
surface; that is, instead of a primer with an electric de- 
tonator attachment being lowered on to the charge and 
covered with many feet of tamping, the Cordeau-Bickford 
extends a few inches beyond the collar of the hole, and to 
this portion or end of the fuse the electric detonator is 
fastened by means of a copper union, thereby, in case of 
missfire, affording the greatest possible facility to replace 



a faulty detonator without having to remove the tamping 
or tampering with the charge in am way. Cordeau- 
Hiekford is certain! y most valuable in Jong holes and tunnel 
blasts. The advantages, both economic and resultant of 
tunnel shots and well drill-hole blasts over ordinary short 
hole blasting where either of these systems is adopted, are: 

(a) In one operation thousands of tons of material are 
removed, while with short holes hundreds of short bore- 
holes have to be drilled, charged, tamped, and fired for the 
same result. 

(b) The daily recurrence of shifting the drilling appli- 
ances trimming down the face and earning out other pre- 
paratory work is entirely eliminated. 

(c) The driving lor tunnel blasts or the boring for well- 
hole blasts need not interfere with the usual business of 
the quarry or mine 

(d) The cost of broken material per cubic yard is very 
much in favour of big blasts. 

(e ) The cost of handling the material after its dislodge- 
ment is very much cheaper, whether it be man-handled or 
handled by machinery , than that of small burden shots ; 
in fget, the general advantages of big blasts over ordinary 
boring and blasting cannot be too highly emphasised. 

In conclusion the following particulars, accompanied 
by a detailed plan (see Plate No. Ill), of a big blast which 
took place at the Mosgiel Kailway Quarry on August 12, 
11)11, under the writer’s supervision for Mr Hunter 
Macandrew, District Engineer, Dunedin, and later Assist- 
ant Chief Engineer of New’ Zealand Kailway s, may be of 
interest and serve as a guide to some. The comparative 
pre-war and present-day costs are given. To-day’s prices 
for the same grades of e\pIosi\es as mentioned in Mr 
Macandrew’ ’s reports are: — 

Monobel, Is 4d as against Is Id per lb. 

Dynamite, Is 4^d as against Is Id per lb. 

Wages, say , about d() pel* cent, higher. This w ould 
biing the cost per cubic yard of that shot to about b.Jd 
per cubic yard co\cring all costs, which for winning hard 
blue metal to-day is not excessive. 
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THE LUBRICATION OF MTNE EQUIPMENT. 
. By J. C. Leitch. 


It is not my object in this paper to discuss methods of 
refining and the manufacture of lubricants, but rather the 
relation of lubrication to the efficient operation of mining* 
machinery . In the first place, the' paper deals with the 
general principles of lubrication, followed bj their special 
application to the more important types of mining equip- 
ment common! v met within New* Zealand 

The fundamental principle of lubrication is to eliminate* 
avoidable friction to ('liable machinery to work efficiently 
and to reduce* wear and tear It is of priman importance 
t> adopt such lubrication practice i\< will promote* these 
results witli the lowest possible operating cost. The pro- 
blem is fundamental K the same, whether the lubricant is 
performing its function in a steam cylinder plain bearing, 
or in the more complicated lubrication system of a high 
speed steam engine The vital need in any particular 
service is the use and correct application of a lubricant 
which will best suit the operating conditions. 

Hence, in selecting an oil for a specific purpose, it 
becomes necessary to study the conditions which the oil 
must withstand in service, the final decision being governed 
by an intimate knowledge of the behaviour of the lubricant, 
under similar conditions. In the selection of lubricants, 
for an entire plant where the equipment is somewhat varied 
and extensive, all manner of conditions are present. Hence, 
it is necessary to compromise to a certain extent, as it is 
obviously not practical to select a lubricant w T hich will 
ideally suit each individual set of conditions. 

Many attempts have been made to draw up lubricating 
oil specifications with the object of providing the user with 
an oil which will meet his requirements and allow him to 
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make a selection from a number of oils which conform to 
the specification. Oils possessing widely varying quali- 
ties may conform to the required physical tests, as usually 
outlined, but at the same time in ay be quite unfit for 
the service in view. 

The practice of employing specifications is desired only 
to the extent that it protects the oil user by insuring that 
oil supplies are always up to the same standard. So long 
as a specification is employed as a protective measure and 
not as a selective instrument, it is of some value. 

The lubricant should be selected as far as possible on 
performance, the crucial test being the ultimate cost of 
operation and production. In considering the economies 
of lubrication, the 4 cost of the lubricants themselves may be 
almost negligible' in comparison with items which may re- 
sult from the use of incorrect lubricants — viz., cost of re- 
pairs, replacements, power, shut downs, or delays, even 
if the savings which ma\ be effected in the consumption of 
the lubricant itself by efficient lubrication are not con- 
sidered . 


Steam Engines. 

The lubrication problem for steam engines naturally 
falls into sections: (1) Cylinders; (2) Bearings. 

1. Cylinders. — The importance of efficient internal 
lubrication of steam engines is not generally realised. 
Improper lubrication results in abrasion and steam leakage, 
with consequent loss of power and excessive oil consump- 
tion. 

There are two methods of introducing cylinder oil to 
the internal wearing surface's of a steam engine. Firstly, 
the direct method, by means of which the oil is introduced 
direct into the cylinder or valve chest. Secondly, the 
indirect or modem method by means of which the oil is 
introduced into the flow of steam. 

The first method has the disadvantage in that as 
cylinder oil is very heavy in body it spreads only with 
difficulty. It is apt to over-lubricate some parts and not 
reach other parts. For this reason a great deal of oil is 
required in order to insure that a complete lubricating film 
is maintained on all surfaces. 
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In the second r ethod an entirely different principle 
is involved, as the steam itself is made to convey the oil 
to all parts requiring lubrication. It is, however, not suffi- 
cient to merely introduce the oil into the steam pipe or 
flow of steam, as the oil then is merely pushed along in the 
form of drops. It is very important that the steam should 
he permeated with the oil, and this can best be accom- 
plished by means of an “atomiser,” a very simple appliance 
illustrated in Figure 1. 

Experience has shown that where a cylinder oil is 
completely atomised and in this from introduced into steam 
engines, the maximum benefit is domed from the oil, and 
it becomes possible to lubricate more efficiently with a 
smaller quantity than by the old methods of lubrication. 

There are two main typos of lubricator, hydro-static 
and mechanical force feed. The latter is the more modern 
and efficient method, and has the advantage that the oil 
feed is uniform, completely automatic, is not liable to chok- 
ing, and is unaffected by changes in temperature or viscosity 
of the oil. 

In haulage or winding engines, where operation is in- 
termittent, the best method undoubtedly is to use a 
mechanical lubricator, feeding the oil into the main steam 
line through an atomiser, the point of oil entry depending 
on the steam pipe arrangement. 

The lubricator stops feeding when the engines comes 
to rest, and swabbing of rods or supplementary feed through 
dose cups is unnecessary. In winding engines, duo to 
better lubrication, the reversing le\er will be easier to 
operate, and less power will be consumed in friction, giv- 
ing more rapid acceleration. The steam can thus be shut 
off earlier when the cage is nearing the end of its journey, 
providing greater safety . 

Many example's may be cited where improved results 
have been obtained by adopting more efficient methods of 
application of cylinder oil. The following example will 
denote the degree ol saving which is possible. 

A colliery fan engine (large slide valve with expansion 
valve) used eight gallons of cylinder oil per week through 
-ight leed hydro-static lubricators and tallow cups. A 
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mechanical lubricator of an improved type was fitted, intro- 
ducing the oil through an <# atomiser,” the result being that 
the oil consumption was reduced to If gallons per week — 
i.e., less than one-quarter of what is was previously. 

Having discussed the methods of applying the oil, it 
will be as well to discuss briefly the factors which deter- 
mine the selection of a cylinder oil for any engine. The 
main factors influencing the selection of a cylinder oil are 
steam pressure and quality. Other factors which affect 
the selection are size, design, speed, load, impurities, and 
the disposal of the exhaust steam. The paramount con- 
sideration is the temperature of' the steam and its quality, 
whether w T et, saturated, or superheated. 

High steam pressure or high degree of superheat means 
high temperature, which requires a cylinder oil of greater 
viscosity. 

With wet steam there is a tendency for the oil film 
to be washed off the internal surfaces. Thus a cylinder oil 
with the required amount of fixed oil for the degree of 
wetness present should be used, the fixed oil being of such 
a nature that a tenacious film wil] be maintained in the 
presence of water. 

For superheated steam conditions it is extremely im- 
portant that minimum oil feed should be employed] just 
sufficient to make up losses from the oil film, as excess oil 
will collect in various spaces and behind the piston rings 
and bake into gummy or hard deposits. It is, therefore, 
essential to use only the highest quality cylinder oil for 
engines using superheated steam. 

In the case of surface condensing engines, or where 
there is danger of the oil getting back into the boilers, it 
is sometimes desirable to use a straight mineral cylinder oil 
which will separate readily from the condensed w r ater. 
However, more oil is required for efficient lubrication, and 
often best results will be procured by using a slightly com- 
pounded cylinder oil, which will give good lubrication when 
fed in very small quantities. The fitting of oil extractors 
in the exhaust steam line and efficient filter* will assist in 
preventing the oil finding its way into the boilers 
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2. Bearings. — Two main systems of lubrication are 
employed : — 

(a) Force feed circulation as for liigli speed enclosed 
steam engines. 

(b) Separate oiling devices as for the various bearings 
of open type engines. 

(a) Force Feed Circulation. — In this system an oil 
jnnnp forces the oil under pressure to all bearings, draining 
back to the sump, and in this way circulating continuously. 
This is the most efficient system, though a more severe 
duty is imposed on the oil. Oils for this service in an 
enclosed high speed steam engine must be able to with- 
stand the action of water and air in the presence of heat 
and impurities. 

To minimise the trouble from accumulation of water, 
wiper glands should he kept in first-class order. The oil 
which is carried up from the crank chamber and scraped 
off, together with the water from the piston rod glands, 
should be drained outside the crank chamber, and these 
drains kept clear. With superheated steam less condensa- 
tion occurs in the cylinders, and therefore less water finds 
its way through the glands. 

The clanger ol water accumulating in the crank 
-chamber, apart from the severe duty placed on the oil, is 
that the pump may deliver this water to the bearings in- 
stead of oil. For this reason the strainer should be at a 
sufficient height from the bottom of the crank chamber, 
to pre\ent water from rising as high as tin* oil pump suction. 
Water should he drained from the crank chamber at fre- 
quent intervals — once a day, preferably beiore starting up, 
if the engine is shut down over night. 

Safety in operation and economical oil consumption is 
obtainable only by tlu* use of highly stable and suitable 
lubricants, combined with proper treatment of the oil w hilst 
in service. Continuous treatment is the most efficient, 
but where this is not practicable it is good practice to with- 
draw 6 to 10 per cent, of the total oil charge from the 
crank case each day for treatment by some efficient filter- 
ing or clarifying equipment, the reconditioned oil being 
returned next day when a further charge is drawrn oil. 
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The temperature of the oil in the crank chamber should 
be taken regularly and entered in the log book. Under 
normal operating conditions this temperature is usually less 
than 140 degrees V , although in some large engines this 
temperature ma\ be exceeded. Tt becomes necessary, then, 
to cool the oil and maintain it at a temperature below 
140 degrees F , since oxidation of the oil occurs, with con- 
sequent increase in the amount of sludge formed when the 
temperatures are much above 140 degrees F. The cool- 
ing can be accompanied bx placing cooling coils in the bed 
of the crank chamber, and preferably the} should be made 
of seamless copper tube without joints in order to prevent 
tin* leakage of water into the oil system 

(b) Separate Oiling Devices — These max be either 
sight feed or wick feed oilers, ring oilers, or in some bear- 
ings hand oiling devices Tti certain cases, such as for 
the* crank pins of winding engines, grease cups are fitted. 

The best method of lubrication is undoubtedly a cir- 
culation system, in which the bearings are continuously 
flooded with oil lling oiling is the next in order of efli- 
cienc} . though this is suitable on lx for crankshaft bear- 
ings 


Sight feed and wick oilers siipph oil regulaih to fhe 
bearings in <mall quantities, but possess the disadvantage 
that the oil supply is limited and it is more difficult to 
collect the oil for louse Howi'ur, \en economical oil 
consumption is possible if all the oil escaping iroin the 
bearings is collected m tens oi save alls, treated, and used 
again In this respect a good <jualit\ oil will provide a 
saving, as, besides providing a greater factor of safety in 
the bearings, a much greater percentage max he recovered 
and used again in the engine 

No matter how small tho engine ma\ be, it is advis- 
able to fit these automatic oilers, as hand oiling is ex- 
tremely wasteful, and, due to its intermittent nature, is 
not so safe. 

With regard to grease lubrication of crank pins or other 
parts, suitable oils are far preferable to grease, as they give 
much superior lubrication Greases, however, are con- 
venient in some cases. The grease is dependent for its 
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lubricating properties on the mineral oil content, which, 
as indicated previously, is carried by the soap which the 
grease is based on. This soap undoubtedly adds a fric- 
tional load to the machinery and somewhat restricts lubrica- 
tion, and correctly selected oils when fed by drop feed 
oilers or similar appliances will give the best results, even 
where comparatively heavy pressures are encountered. 

Electric Motors. 

The hearings are generally ring oiled, though very small 
motors are fitted with syphon oilers, and there is an increas- 
ing number of motors using ball or roller bearings grease 
lubricated. 

The trend of modern practice is towards much finer 
clearances between the windings, and ver\ little wear of the 
bearings will lead to <*leet v ioal losses, commutator troubles, 
etc., and even to contact between the rotor and stator wind- 
ings. It is therefoiv essential to provide efficient lubrica- 
tion at all times, and for ring oiled benrimis a good quality 
oil should be used 

As most motors run at comparative!) high speeds a 
Jight-bodied oil will provide best results Particles of 
grit or dirt which may enter tin 1 oil reservoir of ring oiled 
bearings will readih settle to the bottom, and a clean oil 
film of high lubricating value is ensured. Moreover, a 
light-bodied oil is most quickly distributed over ilu 1 entire 
bearing surface on starting up, thus reducing metallic con- 
tact to a minimum 

Always keep a high quality oil at tin 1 proper level in 
all ring oiled bearings ; be sure* that the oil is changed occa- 
sionally, that the oil wells art' clean, and high efficiency and 
long life of the bearings will be obtained. 

Ball and roller bearings are usually grease packed, but 
where housings are oil-tight oil is a more suitable lubricant. 
The efficiency and life of those hearings is dependent upon 
the maintenance of the various parts in their original high 
state of finish. A certain amount of rubbing action takes 
place, and if bearings of this class run dry they become 
noisy and produce impact loads on the parts. 

A lubricant is therefore required which is free from 
acids or impurities, and if grease is used it should be of 



such consistency that it will follow the balls without chan- 
nelling' and insure n complete covering and seaJ to prevent 
corrosive action. 

Air Compressors. 

The air cylinders are usually fitted with sight feed 
oilers of the usual air compressor type, but for more im- 
portant units mechanical lubricators are the most efficient. 
The bearing problem is very similar to that for steam 
engines, which has been previously discussed. 

The primary need in the lubrication of air compressor 
cylinders is minimum oil feed correctly regulated. Most 
of the troubles experienced in the operation of air com- 
pressors can be traced to the use of an unsuitable or poor 
quality oil in the air cylinders. Due to the oxidising effect 
of heated air, high stability is the predominating require- 
ment in the oil. A hoax y -bodied oil is undesirable, as it 
will not spread readily over the cylinder vails; it will cause 
undue friction and tend to collect impurities from the air, 
which are halved into deposits 

Only enough oil should be used to furnish lubrication; 
that is, only enough to keep a \ery thin film on the cylinder 
walls and vahes. The oil is neither burned, \aporised, 
nor washed away. Tberciore a small quantity oi the cor- 
rect oil will maintain the necessary oil film and piston seal. 
With thi' correct high quality oil in use the presence of any 
deposits on the \ahes means only one oi two things, either 
too much oil or dirty intake air 

Tin* correct feed max be gauged in pi net ice by examin- 
ing the discharge \ nixes, to see if they are clear of oil or 
deposit — i.o., provided the correct oil is in use. Too much 
oil feed will cause the discharge valxes to stick up and 
thus allow’ of recoil ipression oi the hot compressed air, 
causing excessive heat The resulting high temperature 
may Aaporise the lubricating oil or form carbon deposits, 
and ultimately in extreme cases will lead to explosions in 
air lines and reeeixers. 

The compressor, including cylinders and xvater jackets, 
should be examined every six months and thoroughly 
cleaned if efficient operation is to be maintained. A good 
cleaning medium for the cylinders is soft soap and water, 
in the proportion of 1 to 15; products such as kerosene must 
on no account be used. 
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It is good practice to pass this soapy mixture through 
the lubricator instead of oil about once a week at about 
ten times the rate of feed. After using soap suds the 
whole air system should be completely drained out and oil 
used again for about half an hour before shutting down the 
machine, in order to prevent rusting of the cylinders and 
valves. 


Mine Oaks. 

The type of car usually employed in New Zealand is 
fitted with a pedestal or cod bearing, and a semi-fluid grease 
is applied by a Hadfield or similar type disc oiler. In 
some cases, where' the plant is not very extensive, the 
grease is applied by hand. 

The disc oiler is very wasteful ; also coal and other dust 
finds its wav into the trough and tends to destroy the lubri- 
cating properties of the grease when applied to the axles. 

A much more efficient method is to use some form of 
positive acting pump actuated by the truck axles. An 
illustration of a suitable automatic pump oiler is given in 
Figure 2. 

The oiler has to be well made ; in fact, it cannot be too 
well made. It is a more 1 expensive fitting than the ordinary 
disc oiler, but if well constructed will last without replace- 
ments for a considerable period. On the surface the oilers 
should not be exposed to the rain, but placed under a roof 
or shelter. Underground they should be laid down in a 
dry place and not where water is likely to come in con- 
tact with them. 

It must be understood that this oiler can only be used 
when the diameter of the car wheels are all approximately 
the same. If this were not so the oiler could not be regu- 
lated to feed an equal amount to the axles of every car. 

In this type of appliance oils provide superior lubrica- 
tion to grease, although semi-fluid lubricants such as the 
usual skip grease at present being employed in New Zea- 
land is operating satisfactorily. Oil will show a great sav- 
ing in power and considerably reduce wear and tear, and 
iD addition will enable skips to be more easily man-handled. 

The oiler, as described above, with oil may quite easily 
show a saving in consumption up to as much as 50 per 
cent. 
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Whore grease is in use v ith these contrivances con- 
sumption has been reduced to a quarter of that of the disc 
oiler, due to ilm fact that just sufficient lubricant is applied 
to each axle. With a disc oiler a great part of the grease 
is lost bv deposition on the track. Tn very wet pits grease 
has some advantages, especially where oilers are placed far 
apart, as it is not so easily washed from the axles. 

Wthk Ropes. 

Tin* lubrication of wire ropes is important. Excessive 
wear and corrosion of tin* wires in the strands may be pre- 
vented b\ proper lubrication. 

The lubricant used should be sufficiently fluid to pene- 
trate to all strands, and \ i*t not be thrown off and wasted, 
and also form an elastic coating preventing external wear 
and corrosion. The protective coating must not harden on 
exposure to the air, as cracks will tend to form whilst bend- 
ing over the winding drums, etc., allowing free access of 
moisture and other corrosive agents. 

(trease is unsuitable, as it will not penetrate* completely 
unless heated, and on heating its properties are permanently 
altered, due to the separation of the oil from the soap base 
of tin* grease. Tar is also unsuitable, as it forms a hard 
shell on the outside of the rope and does not penetrate to 
the internal parts, and it also possesses poor lubricating 
qualities. 

A viscous, straight mineral residual petroleum product 
is the ideal lubricant, as it will penetrate readily when 
heated, and retains its original character and lubricating 
properties, tluis providing good protection at ail times. 
'Phis lubricant should be applied hot to clean surfaces, so 
that it will penetrate properly and adhere to the rope. It 
nun be worked into the rope by brush, paddle, or swab, 
but preferably some form of rope oiler should be used. 
Simple methods arc* illustrated in Figure 3 and Figure 4. 

Gears. 

It is not intended to discuss the question of gear lubrica- 
tion generally, but only as applied to haulage machinery. 
In this type of gearing there is considerable shock or im- 
pact, and pressure between the teeth is fairly severe. 
Irregular load conditions result in irregularity of tooth pres- 
sure, which increases shock and noise. 



239 


The usual method of lubrication is to apply grease by 
means of brush or paddle. Some greases are better than 
others for this heavy duty, but the majority are quickly 
squeezed out from between the bearing surfaces of the 
teeth and thus wasted. 

A lubricant is required which will cushion the teeth, 
prevent shock and noise as much as possible, and provide 
the necessary degree of lubrication between the surfaces of 
the teeth. It has been fouqfl from experience that the 
most satisfactory lubricant is one which will maintain a film 
between the teeth even under ven heavy pressures and will 
not be thrown off. 

A similar product to that for wire rope lubrication is 
suitable for this purpose, and a little thought will show the 
reason for this. The wire rope in passing over the wind- 
ing drum is subjected to heavv pressures, tending to dis- 
place the lubricant, and the elastic coating which is desired 
in the case of wire ropes is equal !\ desirable for cushion- 
ing gears. 

Hence a very viscous residual petroleum product will 
form tlu* most efficient lubricant for heavy duty gears. 
Such a product will allow’ of verv great reduction in con- 
sumption compared to the greases usually employed on this 
service, and at the same time will improve the cushioning 
and reduce the w ear of the teeth It shoud be applied hot 
to clean surfaces if the maximum results are to be obtained. 

Conclusion. 

in conclusion, whatever the methods of lubrication 
adopted, the maximum economy will only be obtained by 
efficient storage and handling of the lubricants. 

The system which should be adopted in any colliery 
depends upon the local conditions. It is not possible within 
the scope of this paper to discuss the various advantages 
ot different systems of oil storage ; and for the same reason 
the subject of the lubrication of such equipment as coal 
cutters, pneumatic tools, etc., had to be omitted. 




Fig. 2, 
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NEW ZEALAND IRON INDUSTRY. 
Bv J A. Hkskf/i r i 


An important stop lias boon made in establishing an 
industry of great importance to the Dominion 

Although New Zealand does not absorb more than 
11,000 tons of pig-iron per annum, tin* whole of this trade 
Mas supported In imported iron, leaving the consumer at 
the mercy of shipping strikes and other contingencies, such 
as the late War, when pig-iron was at a premium. 

The annual requirements of iron and steed for New 
Zealand are small, and is stated in the Year Book as here- 
under: — 


Pig-iron 
Steel Rails 
Corrugated Iron 
Plain Fencing Wire 
Bar Iron 


11 .000 tons 

... 25,000 ,, 

20.000 ,, 
10,000 ,, 

... 25,000 ,, 


The Onakaka Iron and Steel Company was formed with 
the* expressed intention of manufacturing pig-iron from the 
iron ore deposits at Onakaka. 

This is a portion of the iron ore* deposits situated ne*ar 
the foreshores of Golden Bav, in the north-western portion 
of tin* South Island, being about one* and a-ludf mile's from 
the se*ashore, and running almost parallel to the c *a^t 

The* deposit exists as a cap of iron on* mi a hill extend 
mg approximately fixe* miles, and includes tin* Para Para 
le*as(*s on tin* northern end and the Onakaka lease's on tin* 
southern e*nel ; also the* Tukurua Block, which lie's midway 
between the two leases. 

The* hill gradually rises from sea level at the northern 
end to about 1500 feet at the extreme southern e*nd of the 
Onakaka lease. 

The hilltop varies in width from about 5 to 15 chains, 
and the deposits are broken in a number of places on the 
ridge, where limestone and at times quartz replaces the 
iron ore. 
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On the Onakaka lease limestone replaces the iron ore, 
and on the Para Para lease quart/ predominates where the 
iron deposit is interrupted. 

The depth of iron ore has been proved at the Para Para 
end to exist 200 feet below the surface. In the means of 
1< ng tunnel dri\es At Onakaka slips that arc' frequent 
on the slopes of the hill liaxe exposed iron ore* bodies 400 
feet below the crest The iron content of the ore* exposed 
at 100 ieet is low, being approximately do to 40 per cent 
non, the iron being replaced In silica. 

In estimating the quantity of iron on* in sight on the 
Onakaka lease, it is \ery difficult to do more than approxi- 
mate tin' amount in tin* absence of prospecting drive's and 
m -drmatie sampling 


Where tin* ore exists 

there is no 

overburden, and the 

outei'op is (ad\ broken by 

the limestone deposits cropping 

uj between hea\\ bodies 

ot iron ore. 

The limestone dc 

posits run at right ang 

es across the hill, and extend 

approximately h\e eliains 

in length by 

10 chains in width, 

and to a know n depth ot 

000 feet. 


The billowing are an 

dyses of tin 

iron ore and lime- 

/ 

7 

ZL 

picked by { 

Alines Department 

oflieial, and analysed at the (lovernment Laboratory, Web 

migb n : - 

Iron ore 

Limestone. 


Per cent 

Per cent. 

Pe 2 0 ;i 

71 00 

J .70 

Fe() ’ 

— 

— 

Si0 2 

12 Id 

10.20 

Al 2 6, 

2.70 

2.12 

Ti0 2 

.20 

17 

CuO 

10 

47.10 

-MftO 

.0d 

1.24 

P a O. 

.2d 

07 

Mn() 

.72 

— 

IS 

.Id 

21 

Loss on ignition 

12 01 

37.18 


100. dO 


100.11 
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The iron content of the ore is 50.16 per cent ami 
Mater 12.01 per cent , showing a limonite ore. 

The inn exists in the limestone as pvrite, which 
appears oxidised at times on the surface. 

Tile amount ol iion ore in sight represents manj mil- 
lion tons, and what appears a verv safe estimate is 
2(1,000,000 tons of high-grade ore, and a considerable 
higher percentage ol hwer grade, running between i>() and 
10 per cent iron 

The limest >ne is list'd lor fluxing, and is xerv con- 
xmienth situated being quarried and liandhd alongside 
tlie iron ore lace 

I he point when* the iron ore and limestone is being 
worked is 1200 feet above soi lex el, which is the southern 
end and lowest portion ol the Onakaka lease 

Tlie iron ore exists to a great extent like* “buns in a 
basket,' huge boulders as “buns, and between tin* 
boulders a considerable amount ol clavev material Some 
oi the boulders weigh oxer 200 tons. 

The deposit is shattered and the crexices haxe filled 
xxitli the laterite material at a later date 

The quarries ait* 1100 ieet above the blast furnace and 
plant 

A portable Ingersoll Hand combination compressor and 
jackhammer outfit is used for drilling, and sluicing is 
employed from storm xxater convex i*d b\ a race, wlien avail- 
able to dispose ol the debris not available for smelting 

Tin* iron ore* and limestone is conxeved b\ a mono- 
cable* aerial tramwav one mile and a-lialf long to tlie bins 
vxliich art* situated on a bill at the hack of the blast fur- 
nace foundation. 

The capacity of the aerial tramwav i- small, handling 
oiil\ seven tons per hour The aerial w orks smoothly, and 
is controlled bv a rope drive and gearing from a countershaft, 
controlled through a friction clutch from* the engine room. 



On,.,, tin- lino is started there is sufficient weight in 
the full buckets to nmintiiin the speed, which is further 
controlled bv hand brakes, if necessary, by the boy 
employed to 'right the buckets after they have tipped the 
ore or limestone automatically into the crusher. 

The ore and limestone are crushed in a Blake j aw- 
erusher to 2 Jin, after which it is conveyed by an 18in 
rubber conveyor belt to their respective bins. The bins 
are reinforced concrete substantially constructed. 

The blast furnace is a small hand-filled furnace with 
a bell and hopper delivery into furnace. 

The height is 55 feet, bosh height 10 feet vertical, 
angle of bosh (>5 degrees, hearth 5 feet diameter. The 
lining of furnace up to the top of bosh is made of local fire 
clay rammed into place between a wooden form and shell 
of hearth and bosh. 

The heartli is pierced with cast-iron cooling blocks, 
with water circulating through a pipe coil imbedded in the 
cast-iron. 

There are six tuvres and coolers. The coolers are cast 
iron, with a wrought iron pipe coil imbedded in same, and 
through which water circulates. The tin re itself is made 
of bronze, and seats into cooler, projecting into furnace six 
inches past nose of cooler. 

The bosh of furnace is made of mild steel in one 
piece, welded by oxv-acetylene torch to give an even sur- 
face over which water passes from a spray on top of bosh 
The waste water is caught in a launder at bottom of bosh 
and earried away. 

The iron ore, limestone, and coke art* taken delivery of 
from their respective bins by hand-barrows specially con- 
structed, weighed, and then lifted by lndraulic lift to the 
top of furnace, where it is delivered from harrow' into 
hopper on top of furnace. 

The slag is tapped at regular intervals, and disposed 
of by granulating with water and washing over the hill- 
side, where a splendid tip head has been arranged. 
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Six to seven tons of molten iron is tapped every six 
hours and allowed to run oO feet down a main runner, 
where it is split into two channels and falls into cast-iron 
moulds arranged on bearers sitting on wheels, which are 
hauled by a substantial friction winch at the speed desired 
•t , suit the flow of metal. 

When the metal sets in three to four minutes’ time, 
the moulds are hauled on top of a gantry and capsized, 
where the pig-iron is deli\ered into a stack ready for ship- 
ping 

The moulds are suitably nicked, so that there is ease 
in breaking the iron by users into lumps approximately four 
inches square 

The pig-iron is hand-loaded on to trucks running on a 
two feet si\ inches gauge tramline, and lowered by winch 
on a self-acting incline to meet the main rope haulage, from 
where it is taken to the wliart 

The wharf is situated one mile and a-half from the 
works. It is 1210 feed long, giving a depth of eight feet 
at dead low r water and 22 feet at high water. 

The wharf is built of local timber, and has been erected 
two years. The toredo lias made so serious a ravage on 
the piles that they have been reinforced by driving 901b 
tram rails alongside one on each side of pile, and suitably 
bolted to wooden pile. These have been braced by similar 
rails 40 feet long 

This has given stability sufficient to carry a 600-ton 
bin, which stands 1(5 feet high above the deck, six feet 
being the distance between the wharf and bottom of bins, 
where the trucks run underneath to take delivery of coal. 

The coal used is State coal from the Liverpool Col- 
lieries, Greyrnoutli, and conveyed by 800 to 900-ton ves- 
sels and discharged into bin on wdiarf. 

The coal, after being delivered into trucks of one ton 
capacity, is shunted on to a main and tail haulage system 
and conveyed to the w'orks one mile and a-half away and 
up an incline to top of 600-ton capacity coal bins at the coke 
ovens, which is 42 feet high. The coal is kept dry. 
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From this bin a 6-ton truck takes delivery of coal, and 
n hauled by a small endless rope haulage to the tops of 
ovens and discharged through the eye in crown of same. . 

The ovens are of the beehive tvpe, 16 being 12 feet in 
diameter and 6 feet 6 inches high in dome, with ordinar\ 
brick floor. The other eight art 1 13 feet in diameter and 7 
feet 6 inehes high from floor to dome, and have flues under 
floor. 

The 16 ovens are much slower in coking time, taking 
f>6 hours with a 6-ton charge, as against 36 hours in the 
bigger ovens. The flues under the oven floor give a part- 
ing in coke about four inches from the bottom, which 
gives small coke and is not so easy to draw. 

The coke is cooled in the oven by a water spray, and 
raked out by hand labour and loaded direct into trucks and 
conveyed to bins. The amount of breeze made averages 
1201b from a 6-ton charge of coal. All coke over half an 
inch is delivered to the blast furnace 

The shutes from bins have screens, which discard coke 
below half an inch in diameter. The screenings drop into 
a trough and are washed aw’av with water. 

The power is supplied from three boilers, a Babcock 
and Wilcox, a Multitubular, and a marine typo boiler. Tin* 
most satisfactory is the Multitubular, as the tubes can be 
cleaned daily from the heavy fumes w y hich settle out of 
tht' waste gases from the blast furnace used for firing 

This fume is of a grass} nature, and precipates on to 
the w 7 alls of tubes and is very hard to dislodge. It insu- 
lates and renders the steaming efficiency of boilers verv 
low* until the tubes are cleaned. Gas washing is not re 
sorted to. 

The analysis of gas from blast furnace, which is burnt, 
in hot stove and under boilers, averages: — 


co 2 

10.4 per ee: 

CO 

27.6 ,, , 

Nitrogen 

... 61.0 ,, , 

Hydrogen 

0.2 „ , 

Hydrocarbons 

CO 

d 
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This gas has a heating value of approximately 90 BTU 
per cubic foot. 

The blast supplied to the blast furnace is delivered 
at a pressure of 30 ounces from a substantial Boots blower, 
having a capacity of 64 cubic feet per minute. The air 
passes through 24 cast-iron U pipes suspended in a brick 
stove. The pipes are coupled together in three rows, and 
attached to a manifold at each end. 

The blast enters the same end as the burning gas, 
which is termed a parallel current. The counter current 
where the gas comes in at the opposite end to the air took 
less gas to heat the air to 1000 degrees Fahrenheit, but 
was ven severe on the cast-iron pipes. The parallel cur- 
rent has not shown any sign of scaling of pipes. 

The temperature is controlled by a Bristol pyrometer, 
which indicates the temperature at the furnace on an in- 
dicator, and is recorded in the laboratory on a 24-hour 
smoked chart. 

The air supplied to the furnace is controlled by pres- 
sure gauges and also a tachometer, indicating revolutions, 
which was supplied hv Messrs A B. Bailey and Co., Ltd , 
Manchester. 

Plenty of water is available at a pressure of 1101b per 
square inch, and Belton wheels are used w T herever neces- 
sary. Water is brought by a w r ooden flume three-quarters 
of a mile along the hillside and delivered into a 13in pipe 
line, and thus conveyed a further three-quarters of a mile 
to the w r orks. There is 10 heads of water available in the 
average dry w’eather, with a splendid gorge for a catch- 
ment area if required later to conserve storm water. 

A nicely equipped laboratory w T here daily analyses of 
pig-iron is undertaken facilitates the control of the furnace, 
the main analyses being the determination of silicon and 
sulphur. These elements are determined by rapid 
methods, the sulphur by evolution as H 2 S and absorbed in 
cadium chloride solution, which is dissolved and titrated 
wdth a standard solution of iodine. The silicon is deter- 
mined by a gravimetric method. 
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The present practice is to produce foundry pig-iron, 
and an average analysis is: — 


Graphitic carbon 

2.9 

Combined carbon 

2 

Silicon 

2.8 

Sulphur 

08 

Phosphorous 

8 

Manganese 

6 

Iron by difference 

98.17 


100.00 

This is produced with tin 

' following l)iirdeu: — 


lb. 

Iron ore 

2,128 

Limestone 

812 

Coke 

1,000 

The average slag analysis 

runs : — 

Si0 3 

40.10 

ai 0 6, 

11.90 

Fob 

1.80 

Ti0 2 

8 

CaO 

41.8 

MgO 

1.8 

Mn() 

0 

CaS 

* 2.4 


99.7 

The eoke usi‘d average's w 

lit'ii dr\ 

Pixed carbon 

88.8 

Hydrocarbon 

1.2 

Ash 

9.6 

Sulphur 

86 

Phosphorous 

04 


100.00 
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There is an abundance of limestone and dolomite 
within the vicinity of the works. The limestone being 
used is the deposit adjacent to the ore deposit, and although 
somewhat high in silica is handled very cheaply. 

Dolomite for steel furnace lining is located near the 
Mount Burnett coal field, about 10 miles from Onakaka, 
and about one mile from the foreshore of Golden Bay. It 
exists in a massive cliff formation, extending over a con- 
siderable area, with the face of the cliff hundreds of feet 
in height. It is easily accessible. .m average analysis 
is as follows, taken from bulletin of Geological Survey of 
the district: — 


SiO a 


.02 

A! 2 6, 


.01 

Fe 2 G 3 


32 

CaO 


36 11 

Mg() 


10.50 

Co a 


16. 10 

Organic 

matter and H m O ... 

.04 



100.00 


The coal measures within the vicinity are faulted and 
hntioular, and no serious attempt has been made to work 
them of recent years. There art' quite a number of seams 
ranging about three* feet to five feet in thickness, with 
occasional bands of stone, which come in and go out at 
various points. The coal is excellent coking coal, and 
easy of access in some instances, but not so in other cases. 
An average analysis is as follows: — 


Fixed carbon 50.1 

Ash 5.6 

Sulphur .5 

Volatile hydrocarbon 12.5 

Water 1.3 


100.0 
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The local fire-clay used in the furnace lining 
up to its work very satisfactorily, and, according 


Dominion Laboratory repo 


■t, averages: 


stands 
to the 


SiOo 

ai 2 o ;i 

Fe 2 0 3 

TiO a 

CaO 

AJo() 


K 3 0 

Na 2 0 

Moisture lost at 10,V ('. 
Combined water and organic* 
matter 


04. 63 
24.19 
.88 
.92 
.26 
nil 
nil 
.33 
.67 

8.31 


100.19 

The future prospects of tlu* industry appear promising. 
The present outlet for tin* pig-iron produced is the Dominion 
market. The present cost to mine and deliver iron ore 
and limestone to the furnace is 3s Od per ton, and with 
increased tonnage' this figure can be considerably reduced. 

With a modern plant capable of producing 300 to 400 
tons of pig-iron per day, New Zealand should produce a 
pig-iron at a cost that would allow it to compete with other 
exporting countries, particularly to markets on the Pacific 
coast of America. Freight prices from New Zealand to 
San Francisco encourages this belief, being less than coastal 
freights in New Zealand from Onakaka. 
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Figure 2. — Limestone Quarry. 
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Figure 3. — General View of Hill. 



Figure 4. — Coal Bins at Coke Ovens. 




Figure 6 — Top of Coke Ovens with 6 ton Charging Truck 
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Figure 7. — Blast Furnace, Cast House Engine Room, and Boiler 

House. 
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Figure 10 — Pig Iron being discharged from Cast Iron Mould intj 
stock yard 



Figure 1 1 — The Wharf and Bins 






259 


CLAY RESOURCES OF NEW ZEALAND. 
By W. Donovan, Dominion Laboratory. 


Although the clay industries are represented in New 
Zealand by sixty -nine brick, tile, and pottery works, employ- 
ing in the year 1923-24 1150 persons, and producing goods 
to the value of almost £600,000 per annum, comparatively 
little has been written concerning our national resources of 
clay. Information regarding the extent and probable value 
of clay deposits in various districts may be* found in the 
bulletins of the (leological Survey, covering the districts 
that have been examined. When the whole of the country 
has been surveyed the bulletins will contain complete and 
reliable 4 data of all our clays, but at the present time large 
areas are still untouched. A paper published in 1924 as an 
appendix to the fifty -seventh annual report of the Dominion 
Laboratory gives analyses and results of firing tests of 
clays received over a period of years, but does not indicate 
the* extent of the deposit of any clay examined. 

In that paper (prepared by the writer) the clays are 
classified according to their chemical composition; in the 
present one the types of clay recognised in other countries 
an* briefly described and their New Zealand occurrences 
indicated. The types considered are kaolin or china clay, 
ball clay, jittery clay, fire clay, terracotta, brick clays. 

Kaolin. 

Kaolin, chemically, is composed almost entirely of 
kaolinite, a hydrated aluminium silicate A1 2 0 3 2Si0 2 2H 2 0. 
The term is usually applied to a residual or primary clay, 
formed in situ by the decomposition of granitic rock. It 
is very refractory, and the plasticity is low. Washing is 
almost always essential to obtain the requisite purity, the 
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product, which is pure white after burning, being known as 
“china clay.” Of true residual kaolin no deposit has, to my 
knowledge, yet been reported in New Zealand. There are, 
however, some white sedimentary clays of the same chemi- 
cal composition. They are somewhat higher in iron con- 
tent and also in titanium, are more plastic, and have a 
higher shrinkage on burning. Clay from Kaeo Boad (Wai- 
mate North), from Kaurihohore, and from Otorohanga 
appears to be of this type. The mineral composition calcu- 
lated from the complete chemical analysis, following the 
method described in the paper referred to, was as follows: 


Eel spars 

Kaeo Boad. 
2.31 

Kauri- 

hohore. 

5.14 

Otorohanga. 

4.51 

Quartz 

nil. 

nil. 

8.20 

Limonite 

0.80 

1.10 

2.37 

Kaolinite 

94.44 

91.86 

81.01 

Minor constituents 

2.45 

1.90 

3.91 


100.00 

100.00 

100 00 


ElUECljAYS. 

These are plastic clays, usually containing from 50 to 
70 per cent, of silica and 20 to 30 per cent, of alumina. 
Other constituents, such as lime and alkalis, are present 
only in small amounts. The 1 mineral composition would 
b kaolinite 40 to 00 per cent., quartz 30 to 45 per cent., 
felspars less than 5 per cent., limonite Jess than 3 per cent. 
The essential property is ability to withstand a high 
temperature without softening. 

In Great Britain a No. 2 grade fireclay must show’ no 
signs of fusion when heated to 1580 degrees C., a No. 1 
grade must resist a temperature of 1070 degrees C. China 
clays and kaolins w’ould withstand such temperatures, but 
are not sufficiently plastic and are unnecessarily pure, as 
the colour of fireclay is usual h unimportant. The clays 
of the Waikato coalfield vitrify at from 1300 degrees to 
1400 degrees C., but do not soften at 3610 degrees C., the 
highest temperature attainable in the laboratory furnace. 
Equally refractory clay is found at Onakaka. 
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Clays from Whangarei, Brunner, and other of our coal- 
fields are successfully used in the manufacture of fire bricks 
and gas retorts, but have not been tested at the Dominion 
Laboratory, and no information is available as to their com- 
position. 

The fireclays of the Beef ton and Grey mouth fields have 
a rather unusual composition. They contain considerable 
amounts of alkalis, and chemical analysis alone would indi- 
cate that they are not refractory. The alkalis are, however, 
present not as felspar, which is readily fusible, but as mica, 
and although some of them vitrify at from 1100 to 1200 
degrees C. they do not soften at 1580 degrees C. They 
could therefore be used either as pottery clays or as re- 
fractories. Those examined comprised clay from Bad- 
delcy ’s Mine, State Mine Beserve, Dunnollie, Charleston, 
Addisons, Dobson Mine, Greymouth. 

Ball Clays. 

In chemical composition ball clays are very similar to 
kaolin, being composed chiefly of kaolinito, but they differ 
i a their high plasticity and strong bonding power. They 
burn to a white colour, vitrify readily, do not soften at 
high temperatures, and may be used as a bond for refractory 
ware. Their princi|».J use, however, is as the foundation 
material in the manufacture of all kinds of earthenware. A 
clay from Now Plymouth of calculated mineral composition, 
kaolinite 88.8, felspars 7.8, limonite 1.5, minor constituents 
2.4 per cent., is a clay of this type. 

It is possible that clays described in the next paragraph 
as pottery clays would also be classed by some under this 
head. 


Pottery Clays. 

The best pottery is usually made from a carefully pre- 
pared blend of clay, with felspar, ground flint, and some- 
times bone ash. For example, china clay may be mixed 
with felspar, which assists fusion and increases the density 
of the ware; with Hint, to reduce shrinkage; and bone ash, 
t ) impart translucency. Similarly, ball clay may be mixed 
with flint, china clay, and felspar. 

Until recently no deposit of felspar suitable for use in 
pottery industries was known in New Zealand, but Dr Hen- 
derson, of the Geological Survey, has located on the Baton 
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Saddle Boad, Nelson, a mass of decomposed granite, which 
on washing yields 40 per cent, of clay passing 200 mesh, 
and having the following composition: — 


Felspars 

... 74.4 

Kaolinite 

... 10.6 

Quartz 

12.9 

Lirnonite 

1.3 

Minor constituents 

0.8 


100.0 


This material could replace felspar in the manufacture 
of porcelain. Another clay found at Puhipulii of excellent 
colour and containing 55 per cent, of felspars could be simi- 
larly used. 

Flint has not been found in marketable form in New 
Zealand, but the glass sands from Mount Somers and from 
Takaka, which contain over 99 per cent, of silica and less 
than .1 per cent, of iron oxide, could doubtless be ground 
and used instead of dint. An exceedingly fine siliceous 
sand which occurs at Silverdale, near Auckland, should be 
equally suitable, and would not require grinding, as over 
97 per cent, will pass a 200 mesli. The silica content is 
97.15 per cent, and iron oxide .23 per cent. 

There are, however, some white clays which are natural 
blends of felspar, quartz, and kaolinite in proportions suited 
for the production of good porcelain ware at moderate heat. 
Such are found near Whangarei (derived from the trachyte 
rocks), at Tadmor, and at Wyndham. 

At Glen Masse} a white cla\ is found which, though 
deficient in fluxing constituents, yet gives hard, dense porce- 
lain of good colour w hen fired at 1340 degrees C. 


The mineral composition 

Whangarei 

(washed). 

of these clays is : — 

Tadmor 

(washed). Wyndham. 

Glen 

Massey. 

Felspars 

15.66 

25.70 

26.37 

5.29 

Quartz 

45.58 

5.73 

38.65 

35.39 

Lirnonite 

1.09 

1.37 

1.86 

1.67 

Kaolinite 

Minor constituents (by 

36.74 

65.90 

28.08 

55.33 

difference) 

0.93 

1.30 

5.04 

2.32 


100.00 


100.00 


100.00 


1C0.00 
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A gritty clay, at the base of the Tertiary deposits, Baton 
Saddle Eoad, from the same locality as the felspathic clay 
previously described, contains 50 per cent, of material pass- 
ing a 200 mesh sie\e, which has the following composition: 


Felspars 

... 42.48 

Quartz 

... 42.44 

Kaolinite 

... 12.96 

Limonite 

1.27 

Minor constituents 

0 85 


100.00 


This gives a dense white porcelain on burning. 

All these yield porcelain of good quality, and would be 
suited for the manufacture of electric insulators and fit- 
tings, for which there is a good demand, also for sanitary 
ware. 

Insulators of very good quality are at present being 
manufactured at Temuka. 

Stoneware clays giving a coloured body, varying from 
cream to brown according principally to the percentage of 
iron oxide present, are found at Kawa Kawa, Whangarei, 
Fairdown, Giles Creek. Empire Colliery (Keefton), Wai- 
kaia, Terrace Colliery (Balfour). 


Biiick Clays. 

While kaolin and porcelain clays are valuable and 
essential for the full development of ceramic industries, the 
clays most essential for New Zealand, at its present stage 
of development, are those suitable for the manufacture of 
building bricks, sewer pipes, and roofing tiles. Even in 
older countries bricks, pipes, and tiles outweigh in value 
all other ceramic products. 

A brick clay usually contains from 30 to 40 per cent, 
of clay substance. A certain proportion of fluxes is neces- 
sary to give a bond at comparatively low temperatures. 
The presence of iron is desirable, to impart a red colour. 
The clays found at Taumarunui, Wellington, and Abbots- 
ford may be taken as topical. The mineral composition of 
these is: — 
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Taumarunui. 

Wellington. 

Abbotsford. 

Felspars 

... 35.98 

21.62 

80.07 

Quartz 

... 22.14 

88.81 

27.47 

Limonite ... 

9.28 

6.82 

4.33 

Clay substance 

... 32.60 

33.25 

38.13 


100.00 

100.00 

100.00 


Brinks may be made from almost any clay, the proper- 
ties being modified if necessary b\ a mixture with other 
clays, with sand, or with grog. A practical test has evi- 
dently been considered sufficient in most cases, for few of 
the many clays successfully used for manufacture of bricks 
have been analysed in the Dominion Laboratory. 

Tiles may be made from brick clays of fine texture. 

A terracotta clay is one of fine texture, giving a fine 
dense surface, containing sufficient fluxes to make it weather 
resistant without fusion, of small shrinkage, and of pleas- 
ing colour when fired. On* 1 such clay is found at the head 
waters of the Mangav hero stream, Otorohanga. 


Cl\y fou Ckmknt Making. 


Portland cement is prepared by calcining an intimate 
mixture of 70 per cent, limestone and 30 per cent, of clay, 
usual siliceous. Of late years Alumina cement has been 
developed, and is much in demand because of its quick 
hardening properties. The* difference in the two types is 
shown by analysis: — 


Silica (SiO 2 ) 

Portland 

cement. 

21.53 

Alumina 

cement. 

9.18 

Alumina (AJ 2 0 3 ) 

7.56 

40.50 

Iron oxide (Ko 2 0 3 ) 

5.02 

9.77 

Titanium dioxide (TiO 2 ) ... 

undet. 

1.60 

Lime (CaO) 

61.91 

38.00 

Magnesia (MgO) 

1.20 

0.54 

Alkalis (soda and potash) 

0.91 

0.41 

Sulphur trioxide (SO 3 ) ... 

0.95 

undet. 

Water and carbon 

0.92 

undet. 


100.00 

100.00 
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Alumina cement could therefore be produced by cal- 
cining a mixture containing 60 per cent, limestone and 40 
per cent, of highly aluminous clay or bauxite. While no 
bauxite has been discovered in New Zealand, there are 
some highly aluminous clays in the Whangarei district. 
One from Crawford’s farm, Euatangata, contains 45 per 
cent, of alumina, calculated on the clay dried at 100 degrees 
C. Another from the north side of Maungarei Hill contains 
41 per cent. These are richer in alumina than kaolin, for 
if all the silica present is calculated to kaolinite there re- 
mains an excess of alumina of 18 and 10 per cent, respec- 
tively. 

It would be interesting to ascertain whether their use 
in Portland cement mixtures would result in ail improved 
cement. 


Summary. 

It is evident that New Zealand possesses abundant re- 
sources of clay and many varieties, and the clay industries 
will become increasingly important as the country develops. 

With the depletion of our timber reserves the output of 
building bricks must increase 1 in tin 4 near future. 

Hv dro-electric development has created a demand for 
electric insulators and pen elain fittings for the 1 manufacture 
o* which we have several suitable clays. 

We have the raw material for the production of sanitary 
ware of good quality. 

When in the future the local demand is sufficient to 
warrant the establishment of pottery works, suitable high- 
grade clay will be available. I'ntiJ that time arrives the 
possibilities of an export trade might be considered. 
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THE TREND OF GOLD MINING IN NEW ZEALAND. 


By Robert Gilkison. 


Author of “The Law of Gold Minin" in New Zealand.’* 

More than 64 years have passed since the startling 
nows of the discovery of payable gold in Gabriel’s Gully, 
Tuapoka, wont ringing its way throughout New Zealand, 
Australia, and the whole world. Sixty-four years have 
gone since the issue of the first regulations dealing with 
the taking up of Crown Lands as mining claims. During 
these years the methods of winning gold have changed, 
and so also has the legislation dealing yvith the acquiring 
and holding of gold mining privileges. 

The first years were the era of the cradle and the long 
tom, the shovel and the tin dish. Then came the days of 
water races and sluicing, followed by the introduction of 
hydraulic elevating and sluicing plants. 

In the seventies the mountains of the interior were 
explored for reefs. In the eighties and nineties dredges 
developed from machinery driven by current wheels to 
elaborate instruments receiving motive power from steam 
or electricity. 

At the present time mining looks more than ever be- 
fore to capital for assistance. The luscious plums have 
been mostly picked out, and it is only by working with the 
most modern machinery and on a large scale that good 
returns can be expected. 

In the same way has mining legislation moved. The 
small one-man claims of 100 feet by 100 feet which were 
the rule in 1862 are now no more. The most valuable 
ground is mostly held under special claim grants, which, 
are virtually leases for gold mining purposes. 
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For many years a rule was recognised that no claim 
should include more than one mile of a river or more than 
100 acres, but the Act of 1905 allowed three miles to bo 
granted for a dredge and two miles for a hydraulic elevating 
claim. In 1924, recognising the altered conditions, Par- 
liament provided that a dredging or sluicing claim may bo 
granted of any shape, but not exceeding eight miles in 
length or 1200 acres in area in any case where the land 
had boon previously held as a dredging or alluvial claim 
and had been abandoned. 

In 1924 Parliament further recognised that larger 
claims must be granted where the depth of a claim is so 
great that special machinery is required to work it. It 
was then provided that where the ground to be dredged is 
of a depth not exceeding a depth to be approved by the 
Minister, the claim may bo eight miles long or 1200 acres 
in extent. 

These are very great changes, which in the earlier days 
would have met with the keenest opposition from individual 
diggers. To-day, however, it is generally recognised to 
be essential to encourage expenditure of capital to carry 
on such operations as referred to. Such expenditure will 
be largely distributed amongst the workmen, who, whether 
the venture pa;vs or not, wall be sure of their wages for 
many years. 

The great success of the Eimu dredge on the West 
Coast will, no doubt, stimulate the expenditure of capital 
on suitable claims. Without such encouragement as we 
have mentioned, investors could not be expected to build 
the large and heavy dredges which are required. 

Looking back on the mining boom at the beginning 
of the century, I am inclined to the view that great losses 
were caused then by unsuitable and unwise legislation. At 
that time no claim could exceed a mile in length, although 
the river might be so narrow that a mile would contain only 
a few acres of dredgeable ground. The Minister declared 
that he w^as against granting protection, so the holders of 
claims pushed on their dredge building with great haste. 
Had wiser counsels prevailed, only one-third of the dredges 
would have been built, and these might have had a long, 
payable life. Unfortunately, partly as a result of bad 
legislation, partly due to the excited feelings of the time,. 
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ever}' claim was floated into a company, and every com- 
pany built or tried to build a dredge. Some dredges were 
seized by creditors before completion, some never reached 
the claims they were built for; most of those that did 
start had a heavy load of debt upon them even at the 
beginning. Had the claims been larger then there would 
have been much less mortality. 

The law was not altered to allow three miles to be 
held until too late for most of the companies. 


Forfeiture and Abandonment. 

From the earliest days the Mining Acts recognised 
that in order to maintain a title to any claim or right, work 
must be carried on upon or in connection w ith the same 
with diligence, and the conditions imposed by the Act 
must be complied with 

The old Acts had many defects, which, however, have 
sometimes been remedied by legislation and sometimes by 
judge made law — that is, a series of decisions bearing on 
and interpreting a point left at largo by the Statute. The 
Warden from the beginning was gi\en pov\er to impose 
a fine in lieu of forfeiture but for many years the Wardens 
used this power almost at random. The higher courts 
have, in the course of years, by many decisions laid down 
the general principles which should guide a court in in- 
flicting a fine instead of declaring forfeiture, so that this 
branch of the law T may now' be considered clear and well 
settled. 

Generally the eourts will substitute a fine' in lieu of 
forfeiture when early neglect lias been followed by zealous, 
continuous work, or when claim holders have fallen into 
merely technical errors, hut not where there has been aggra- 
vated neglect. With regard to races the courts have held 
that the law should be very strictly enforced, as the lock- 
ing up of a race may injure the whole district. 

Where defendants have no intention of again using 
a race for mining, but desire a change of purpose in order 
to permit of its use for irrigation purposes, the Warden 
should not exercise his discretion in imposing a fine, but 
should decree forfeiture. 
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It it is much better that the courts in actual cases 
should lay down general principles on which they will act 
in substituting a fine 1 Had Parliament attempted to put 
these principles into statutory form the tendency would 
have been to limit the discretion by cast-iron rules. No 
two cases are quite alike, and to put into statutory form 
the effect of all the rulings on the subject would be ex- 
ceedingly difficult, and would limit the discretion of the 
court and not allow for the contant change of conditions 
which goes on in mining matters. 

Extension of Power of the Minister. 

Perhaps one of the most notable changes in the law is 
the extending of tin 1 powers of the Minister under the 
Mining Act. Formerly the Minister’s consent to a special 
claim grant was little more than a matter of form. Now 
the Minister will not consent except under stringent con- 
ditions. 

The following is the substance of the* conditions which 
have recently been imposed by the Minister on the license 
for a small special alluvial claim on tin* banks of the 
Kuwarau River: — 

1. Applicant to deposit £ 100 as security that he will 
within eighteen months erect a suitable dredge on the claim. 

2. Licensee not to assign except with the Minister’s 
consent. 

B. Any tribute agreement to be submitted to the Minis- 
ter for approval.* 

4. Before promoting any company to wx>rk the claim, 
prospectus to be submitted for Minister’s consent, but pros- 
pectus must not state it has been amended or amplified b\ 
or submitted to the Minister. 

The Minister’s consent is necessary now amongst 
others in all the following cases: — 

Land outside a mining district. 

Land over BO acres. 

Land under sea or foreshore. 

Land in Otago for ordinary alluvial claim, extended 
alluvial claim, or hydraulic elevating claim. 
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Dam or water race for more than 20 heads. 

Water race taking water from a mining district to out- 
side a mining district. (Sec. 10.') ,08, 4/11.) 

Change of purpose of water hcJd under water race 
license. (S. 117/08.) 

The consent of the Minister generally means the con- 
sent of the Department. 

There is no provision for appearance of objectors and 
applicants before the Minister or for any notice being given 
when he will consider a matter. 1 take it that in import- 
ant matters the Minister will sit as a judge and bo guided 
by the evidence put Indore him and the Warden’s report, 
and the reports of his own officers, yet in giving his de- 
cision lie may give no reasons, and there is no appeal from 
his decisions except in Parliament. 

1 am inclined to think this extension of the Minister’s 
powers a very dangerous one. We may find in the future 
a case where an application is opposed before the Warden, 
where evidence is fully taken, counsel heard, and the 
Warden’s decision recorded. Later the same application 
ma\ conic' before' the' Minister, who cannot see or hear the' 
witnesses, but yyho for undivulgc'd reasons may refuse what 
the Warden appro vc'd of, or vice versa. 

I believe' the present Minister of Mines has used his 
}>ov\c‘rs in a most exemplary way, but another Minister who 
is not so conscientious may give decisions which conflict 
\yith the best interests of mining. As stated, the only 
•check upon the Minister are the debate's and actions of 
Parliament. Applications under the Mining Acts should 
be' dc'alt with in a judicial manner only, and the noisy and 
unrestrained clash of a party debate in the House is far 
removc'd from the* impartiality and stillne'ss of a court of 
law. 

My opinion is, all disputed matters should be decided 
by the Warden, subject to appeal. Tf the Mining De- 
partment desires to object to an application it should do 
so, and the evidence of the department’s officers could then 
he' taken in open court, when due weight could be attached 
to 'their statements and opinions. This would relieve the 
Minister of being expected to act in such cases. The 
Warden and the Appeal Court are sure'ly to be trusted abso- 
lutely. 
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The imposition of such conditions as the Minister has 
lately been imposing on special claim grants would be far 
better effected either by statute or bv regulation. 


Water Baces. 

The history of granting of water rights has been a 
most interesting one. These have been granted as in- 
defeasible easements, which materially affect the common 
law rights of riparian proprietors. Indeed, in many re- 
spects the powers of a race licensee are superior to those of 
an owner of the land through which a stream flows. He 
may take and carry off water from one stream to another 
watershed (if so allowed by his license) . His rights are 
only limited by the Mining Act and the conditions on which 
he holds such rights ; the Jaw of forfeiture and abandon- 
ment provides a necessary check upon his powers. 

Originally in Otago water was not granted indiscrimin- 
ately to the first applicant. The quantity which an appli- 
cant for a race was entitled to w’as limited to: — One or two 
miners, one head; four or more miners, tw r o heads; and so 
on at the rate of one head for every additional three miners. 

In 1805 water was granted at 5s a head to those de- 
siring it. Since then the rental of 5s a head has been 
done away with, also the limitation to number of men 
employed. The water rights of Otago are generally held 
for a term of 42 years without rental and suuject only to 
the condition of the race being kept in proper order and the 
whole of the water taken and used for the purpose for 
which it was granted. 

It was held under the former Acts that a race for 
mining purposes could not be exchanged for a water right 
for irrigation, but Section 128 of the Act of 1905 first gave 
this pow T er, and Secton 5 of an Amendment Act of 1903 
> a change or purpose to be granted subject to the 
Minister’s consent. 

Latterly as ground held for mining purposes has come 
to an end there has been an endeavour in Central Otago to 
obtain a change of purpose for many valuable old mining 
races. If such a change is granted the right becomes at 
once very valuable, for there is a very general and increas- 
ing demand for w’ator for irrigation in the district. 
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In most cases the Minister has refused to consent to 
such applications unless special ground for doing so were 
shown, because to do so would be to grant the race owner 
something he never had before and to change his right into 
one with a monopoly value. 

Something should do said here as to the priority of 
water rights. The law is, the first right must be fully 
supplied before the second, the second before the third, and 
so on. Each race should be gauged at the head with a 
gauge box of regulation size according to the quantity of 
water granted. Where there are a number of rights from 
the same river, and the same race has both superior and 
inferior rights, to carry on gauging becomes a most difficult 
and complicated operation. However, in the past there 
have been comparatholy few disputes between right holders 
as to gauging because the owners learn to judge the water 
by the eye, and, knowing their own and their neighbours ’ 
rights, see that the piior rights are supplied without re- 
quiring legal notice or legal gauging. 

A good many years ago a Warden who saw that 
immense quantities of water were being applied for from 
tin' Otago rivers and who recognised that the 1 land ques- 
tion of Central Otago is linked up with that of w T ater 
supply , attempted to make some very stringent condi- 
tions to apply to all races. 

Great complaints > ere made, and the conditions, 
which w r ere too stringent and lacked elasticity to meet 
deserving cases, w^ere abandoned. 

However, now 7 the Minister's consent is required to 
every water race for over 20 heads, and the Minister will 
no doubt lay down conditions suitable to each case. 

The objections raised before as to the Ministerial con- 
sent to claims are not so strong w T here w r ater grants are 
concerned, because w r ater is an exceedingly valuable pub- 
lic property and ought not to be granted aw r ay to every 
person who comes along and asks for it. Water is so very 
scarce and valuable in Central Otago that it should only 
be granted subject to very strict limitations and condi- 
tions. Regulations could be drawn up and promulgated 
which would lay down the sole conditions on which water 
rights may be granted or leased. 



274 


Sometimes in the past a Warden who lias made a 
special study of the water requirements of a district has 
intimated from the Bench the manner in which he proposes 
to deal with future applications from certain streams, 
and while he remains in the district gives effect to his 
intimation. A change is made, and a new Warden 
arrives who knows nothing of the special conditions, so 
there is thus a Jack of consistency and continuity in the 
mode of dealing with applications. There have been 
cases where for 20 years Wardens ha\e ruled a stream 
is over-granted and no more rights should be created, and 
vet a new Warden has come on tin* scene and undone all 
the good work of the previous Warden by proceeding to 
issue new grants. In such cases cither a serious injus- 
tice was done to the earlier applicants v\ ho were refused, 
or a more serious injustice to the community and the 
earlier right holders by granting the later rights. 

The reference of more important matters for the 
Minister’s consent will help to provide continuity and con- 
sistency in these mallets at least, and will enable a settled 
policy to be carried out 

Kawarau Dam. 

A large undertaking was entered on in Otago in 1922 
when a commencement was made with the erection of a 
dam at the point where the Kawarau Kiver makes its 
exit from Lake Wakatipu. This dam, when erected, is 
intended to impound the waters of the lake for a time, 
and so leave the river dry and give an opportunity of 
working the bed for the rich gold believed to be there. 

The company which is responsible for the dam also 
holds large claims on the river, which are subdivided 
and sub-let on terms to various companies and partner- 
ships. 

The inception of this new work has rendered neces- 
sary certain new provisions in the law. In the first 
place it is now provided that any license for a dam re- 
quires the Minister’s consent. It is right and proper 
that a large undertaking like the Kawarau Dam should 
not be entered upon without the Minister’s approval, and 
although the law did not require it at the time the 
Kawarau Dam was applied for, the Warden did not grant 
it without the approval of the Minister. 
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Had tin' law required the Minister’s consent some 
^cars ago, when hundreds of alluvial miners were con- 
tinually applying for small dams of an acre or two, this 
restriction would ha\e been very burdensome to the de- 
partment and very annoying to the mining community 

Section A of the Mining Amendment, 1924, was 
tyidently intended for such cast's as the Kawarau siib- 
diyisions Clause 1 provides that no dredging claim in 
the bed of a river in respect ol which a tribute agreement 
has been made, shall be forfeited without the consent of 
the Minister 


Clause 2 provides that every such dredging claim 
shall be deemed to be protected when owing to the depth 
of tht‘ water of the river it is impracticable to work the 
claim efficiently 

In the future any pewm desiring to obtain a decree ot 
loiinture ol any (‘hum coming undoi ub>ve section must 
tud pioee (1 in the Warden s Court, and, ll necessary, 
ight out am appeal to a Higher Coutt and when siiccess- 
mi then' must then apply to the Mnmtu for lus consent, 
when, no doubt in important m itteis » imtlui legal 
>attle will take ])laee 

The Act has made no attempt to state wlmt matters 
tlic' Ministe) may takt mto effect in giving his decisi m, 
and it wtuld < ppenr the lulmg in each cast' will depend, 
as was ^a id \ vis ago <i cast's in Courts of Chancery, on 
the length <* the lard Chancellors bait 

Tin' ohjet 1 of this section, no doubt, was to render 
a,s ii \ uln*'] able as possible the titles for these tribute 

claims, end in consideration of the vast expenditure of 
capital oil the dam and other plant necessai v it is reason- 
able that some special pi it«* t i< n should be afforded these 
claims. Vet it appears to tin* w liter that the Minister 
may find himself under this section in a very awkward 
position. The Warden sees the claim and hears the w it- 
nessi's, and brings the whole of his local knowledge and 
t \perience to bear on the matter In deciding w’hether 
t( decree forfeiture or to impose a fine, he has the advan- 
tage of the decisions of the courts in the last 50 \ears. 
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If either side' is dissatisfied an appeal will lit' on either 
law or fact, or both. To ret] wire a still further hearing 
before the Minister seems superfluous, and on what lint's 
lit' will act it is at present impossible to say . 1 think 

when the law required such cases to go to the Minister 
it should have stated elearlv the Ministerial duty . 

Some HO or 40 years ago the goldfields vote was a 
powerful one in Parliament, and a number of members 
were representatives of districts which were all gold-pro- 
ducing. When men like Richard Keddon and Vincent 
Pyke sat in the House the miners never lacked a skilled 
advocate or a warm friend, and the' support of the* gold 
i lining vote was sought by Cabinets and Ministers Now 
t In* goldfields districts are only small corners of much 
larger districts, and very lew members take much interest 
in or even understand the mining law . The drafting of 
the mining laws seems to be now largely left to the Min- 
ing Department. This, combined with the modern tend- 
ency to loa\c all diflicult details to be dealt with by 
Cabinet, explains the fact that nan 1 is now left to tin* 
Minister's discretion. 


lliUJUA'i (ox. 

We ha\e already referred t< the tendency to use 
water for irrigation instead *>{' g; Id n ining and to the 
powers of the Warden and Minister te sanction a change 
ol purpose for which a race* is held These changes ha\e 
become more necessary because r f the altered state ot 
affa-irs. r l he independent gold miners ( f 60 years ago 
who opened up Central Otago with their shove’s and tin 
dishes have in their turn mo\ed on; in their p'ace we 
have' the farmers, grazier*, and orelmrdists. F< n:t‘ very 
interesting particulars as to the beginning of irrigation in 
Central Otago will be f< mid in the judgment of Judge 
Wilson Cray in the case < f Feraud v. II ( It . l.i'ard by him 
at Cly de in 1 S7 1 . He* says: “For a time irrigation was 
but little 1 practised in the* valh*\ , and the rights of the race 
holder and of tin* people of Clyde' to whom he' supplied 
wate*r seenn'd to be' growing solid with length of enjoy- 
ment: but w he'll Feraud came' into the valley, be*ing more* 
familiar with the* 'value' of irrigation than those who had 
preceded him. and his land being poor and shallow’, lie 
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began to use more water The hotter and drier the 
weather the more water was needed In either party and 
the less to be had in the creek.” 

Years have rolled on. Mining has gradually gone 
back and irrigation has come on. In mam wavs the 
laws have been varied to suit the new conditions 

Countv Councils are now empowered to hold and 
acquire races This power lias been used with groat 
advantage in mum cases 

In the early days the Crown purchased and held mam 
water races in the* goldfields from which it sold water to 
the miners This practice has gradually gone out Now 
under the* Public Water Acts the Crown can make and 
hold races and charge the settlers for the use of the water. 
Very large sums have been expended on reservoirs and 
water races for irrigation purposes. 

It would be well to see the power oi local bodies or 
of small water trusts more and more expanded in the 
direction ol acquiring and holding water rights for the 
benefit of their districts 

However, these matters only conic* up incidentally 
under the head of mining legislation, being now most satis- 
factorily dealt with under separate laws. 

We may here note* an experiment which was made* in 
1913, when special provision was made by statute lor a 
company formed for inigation and subdivision of land in 
Vincent (Aunty That company, the Cromwell .Develop- 
ment Company , had made* arrangements at great expense 
to pump water from the Kawurau, and the* (iovernor was 
authorised to sell to it Crown lands at a price* to be* fixed 
b\ the Land Hoard, the company undertaking to irrigate*, 
te subdivide, and e fte*r the* land for sale* or lease by auction, 
tender, or contract That company has spent large* sums 
unde*r tin* powers coni erred on it. and has converted into 
beautiful orchards many acres of poor-looking, gravelly 
fiats 

Although the water is used for irrigation pure and 
simple* it is deemc*d to be for “mining purposes” under 
the* Mining Act, 1908 l>\ Section (i Sul)-se*ction (d) oi the 
Wntc*r Supply Amendment, 1913. 
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Conclusion. 


On the whole Parliament has endeavoured to provide 
legislation suitable to altered conditions. Titles are now 
more secure to a bona fide holder. The conditions sub- 
ject to which they are held, are more clearly defined, 
d renter areas can be held provided sufficient expenditure 
of capital is guaranteed. Yet the public interests are 
more closely guarded than ever, and mere speculative 
applications are discouraged. 

While I have commented on the necessity of obtain- 
ing the Minister s consent in such cases as a forfeiture 
suit, I fr(‘ely admit that a reference of an application for 
a new privilege to the Minister will often furnish an admir- 
able safeguard against giving away the national assets, 
which in the past have sometimes been too freely granted. 
Moreover, the necessity of satisfying the Minister will also 
tend towards a system of truer consistent than prevailed 
in the past. 


Hie mining law has also expanded to meet such cases 
as the demand for irrigation, the growth of hvdraulio 
. " I, y I 41,0 'sponsion of «lml s ino. the rcvf-hunt- 

tI "‘ , "’ <l tlic introduction of do,.,, 

'•m'. im>. mu] l,-i«t!\ tlic 'clu-ipc of tli< “ ' 


LU-eat Kavarau Dam. 
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ON PROSPECTING AND THE REVIVAL OF METAL 
MINING IN NEW ZEALAND. 

By J. F. Downey, Inspector of Mines. 


The two subjects forming the title of this paper are so 
closely associated and so difficult to deal with separately 
that the writer has thought it well to treat them as one; 
and as anything to be said with regard to them can scarcely 
fail to be of interest to a number of those present no special 
apology seems called for in offering some few thoughts con- 
cerning them; indeed, it would appear as though someone 
were to blame if such an opportunity of awaking public 
interest in them were allowed to pass by. Metalliferous 
mining in the Dominion has fallen into a decidedly back- 
ward condition, and prospecting effort has almost entirely 
ceased, and if the position with regard to them is to im- 
prove some remedial action seems called for. The sugges- 
tions put forward herein may not present a solution to the 
problems the industry is faced with, but it is not unreason- 
able to hope that from a discussion of the position some 
ideas and advice may be forthcoming that will materially 
help to bring about a happier condition of affairs. 

Coal-mining lias made consistent progress in New Zea- 
land, and is just now probably more active and prosperous 
than at any other period, but it is common knowledge' that 
metalliferous mining has for some years been seriously de- 
clining in importance. In 1903 there were employed at 
this latter class of mining some 9302 men, as against 3209 
in coal -mining, whereas in 1924 the figures for the respec- 
tive branches w'ere practically in the obverse order ; and the 
output from each has varied in proportion. The position 
thus brought about has, naturally, been a source of grave 
anxiety to all interested in metalliferous mining, for the 
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falling off has been so marked from year to year that it 
has become evident unless a change for the better soon 
takes place this branch of the industry seems doomed to 
extinction. 

As far as the base metals are concerned, the Dominion 
has not been at any time more than a small producer. Of 
the total of £94:480,980 set down as the value of all metals 
or minerals other than coal entered for export to the end 
of 1928, no less than £90,863,040 represented that of gold. 
Copper, chrome, antimony, manganese, and tungsten ores 
have been mined to some extent, but the total production of 
them all has only been valued at £474,395. Practically 
no copper or chrome ores have been mined since 1888. 
Manganese ceased to be mined in 1903, and antimony in 1908. 
The tungsten ores were largely worked during the period of 
the recent war, but when the latter came to an end the 
market for the mineral failed, and further production was 
abandoned. The production of gold, which had gone along 
with only unimportant fluctuations in annual output from 
1861 onwards, seems to have reached its high-water mark 
in the period 1903-09, the average yearly output for the 
seven \ears being valued at £2,062,212. The year 1906 
showed the largest yield, with gold to the value of 
£2,270,904. Unfortunately, the high hopes engendered by 
the very successful operations of this period wore not 
destined to be realised. Instead of the encouraging yields 
heralding the coming of a long run of prosperity, they 
marked the turning of a tide in gold-mining, that may be 
said to have been on the ebb ever since. In 1923 the 
trtal value of the gold recovered from all sources bad 
shrunk to £698,583. 

There can be no doubt but that the chief cause of this 
retrogression has been the gradual exhaustion of the older 
goldfields, w r ith no new discoveries coming along of suffi- 
cient importance to fully replace them. Other contributing 
factors have been the dying out of the old-time prospector, 
the drifting away of the younger generation to other lines 
of work offering surer return and perhaps a more comfort- 
able mode of life, the neglect of the mining public to make 
any well-directed or energetic efforts to investigate the lesser 
known parts of the Dominion, and, to some extent, the 
failure in the past to keep as full data regarding our mines, 
or to make as close geological observation of them as was. 
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advisable. Lack of general knowledge as to minerals on 
the part of our prospectors has probably also helped, and 
the coming of the Great War undoubtedly hurried the 
downward trend of the industry not merely by depleting it 
of its best men, but by loading it with an intolerable increase 
in the cost of labour and supplies without any correspond- 
ing increase being forthcoming in the value received for its 
product. Between 1914 and 1918 the number of men 
engaged dwindled from 4470 to 2582, and by 1920 had 
further shrunk to 1980. Most of the active young gold 
miners enlisted, many paid the supreme sacrifice, and of 
those who returned only a small percentage resumed their 
old calling. 

The failure of the returned soldiers to go back to mining 
was attributable to some degree to ill-health, and a desire 
for change resulting from war experiences ; but the in- 
ability to make many small mines pay under the costlier 
working conditions prevailing was perhaps more responsible 
for it. Another thing that probably had a good deal to do 
with the decline of metal mining was the amount of “wild- 
cat’ ’ flotation indulged in both before and since the start of 
the war. The dredging boom that occurred in the years 
following 1890 unquestionably cost metalliferous mining 
many supporters, and the number of ill-fated and ill-advised 
reefing and other flotaimns that have since been worked 
off on the public did not help to improve the situation. 
Large numbers of well-intentioned speculators were tempted 
by specious tales into ventures that had no chance of suc- 
cess, with the result that they lost their money and turned 
m disgust from the whole game. 

However that may be, the fact remains that the posi- 
tion of metal mining in this country is now palpably most 
unhealthy, and in reviewing it a number of questions sug- 
gest themselves, the first of which is as to whether under 
any conditions the outlook of the industry in the Dominion 
offers any promise of material improvement. Even amongst 
well-informed mining men the belief is not uncommon that 
sufficient work has already been done to show that the 
country is clearly not destined to be a future producer of 
minerals to any important extent, and that thus further v 
effort to revive mining is not warranted. A certain amount 
of justification for the holding of this opinion may be found. 



As far as the geological survey of the country has been 
carried out, it has not shown the Dominion to have many 
unexploited metalliferous deposits likely to proxe of very 
(Treat economic importance. Xearh all the valuable 
minerals are in evidence, but the\ do not occur m sufficient 
quantity. It must be admitted, too, that much prospect- 
ing has* been done with but indifferent results. The con- 
cession may also be made that as far as gold, which up to 
the present lias provided our main supply of mineral wealth, 
is concerned the possibility or probability of finding it in 
the future in quantities even approaching those of the past 
are remote. The working of some of our alluvial flats by 
big American type dredges and new reefing finds, such as 
the recent rather promising one at the Alexander liiver in 
Inangahua County, made from time to time, may tend to 
restore gold-mining to some extent, but in a general way 
ic may be said that the possibilities of the Dominion as far 
as this particular metal is concerned have been fairly well 
tried out, and only the confirmed optimist could entertain 
the belief that it is likely to be won again in such quantity 
as formerly. Nevertheless, New Zealand still has possibili- 
ties as a mining country. Despite the fact that the old- 
time hard\ prospector was not easily daunted, and pushed 
his way into the most inhospitable regions, indifferent to 
all kinds of hardship, there still remain large mineral-bear- 
ing tracts to which he either did not penetrate at all or to 
which, owing to difficulty of access or of maintaining sup- 
plies, he was only able to give the most cursory examina- 
tion. Again, the Geological Survey, although it has 
already done much valuable work, has only as yet examined 
in detail about one-seventh of the Dominion, and among 
the parts it has not surveyed are some of those in which 
the early prospector found it most difficult to carry on his 
investigations. Apart from this, it cannot be said that 
even those portions of the mineral regions of the country 
that have been gone over most frequently bv the so-called 
prospector of the past have been nearly so fully or carefully 
examined as they should bo, for the simple reason that they 
have been searched for one* mineral only. 

, . The independent prospector of the Dominion’s earlier 

mining days may have been more thorough in his methods, 
but there seems no strong reason for thinking him a closer 
or keener investigator than his modern successor ; and as 
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far as the latter is concerned one has not to seek long to 
discover how far his vigilance went. An inspection of 
about 400 subsidy files in the offices of the Mines Depart- 
ment at Reefton shows that without exception every appli- 
cation for assistance was made for the specific purpose of 
enabling the men to search for gold. This may have been 
accounted for by the fact that the financial reward to the 
finder from the location in payable quantities of the precious 
metal was quicker and surer than from the discovery of less 
valuable minerals ; but it is much to be feared that the 
search for this metal to the exclusion of all others is more 
reliably explained by the assumption that the prospectors 
knew something of gold and its occurrence, but possessed 
little or no knowledge regarding other minerals. Close 
intercourse with many of our present-day prospectors has 
satisfied the writer that this conclusion may be accepted as 
correct. 

It is remarkable how little the average individual who 
now takes on field prospecting knows of any mineral other 
than gold. Tv o really clever prospectors for gold, ques- 
tioned recently as to their acquaintance with such minerals 
as scheelite, molybdenite, galena, cinnabar, wolfram, mona- 
zite, and cassiterite admitted that they knew nothing of any 
of them, and could not identify them. As these men are 
typical of scores of others, it may be readily understood how 
imperfect much of the past examination of the country’s 
mineral areas is only too likely to have been. On top of 
this, when an attempt is being made* to determine just to 
what extent past investigation has gone, the difficulty ot 
making anything approaching a thorough examination, even 
under the most favourable conditions, of a very large portion 
of the Dominion must he understood. For the greater 
part our mining districts are heavily timbered, and the 
surface is thickly spread with a deposit of forest matter 
(pukau), to say nothing of a tangled mass of roots, under- 
growth, etc., while over immense stretches slips and the 
action of frost and rain have deeply concealed the original 
rocks. In the West Coast district it is possible to travel 
over thousands of acres without seeing a natural exposure, 
and under circumstances such as these the imagination 
needs no forcing to realise how impossible thorough pros- 
pecting is. Much of the examination of this district has 
actually been done by the blind-stabbing method known as 
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"spearing” ; that is to say, the men carrying out the work 
have gone through the bush armed with a spear, which 
they drove down here and there through the surface litter, 
trusting to luck to hit on reef below it. Only in cases 
where the spear seemed to strike something apparently 
solid enough to be quartz were the mattock and shovel 
brought into use. 

Keeping all these facts in mind, it cannot thus be 
honestly claimed that the mining possibilities of the 
Dominion are exhausted. Where there is room for ex- 
ploration there is room for discovery, and there is scarcely 
any gainsaying that in New Zealand there are still wide 
areas urgently in need of probing by the pick of the com- 
petent prospector. 

If it be granted that the country still holds some 
promise of having a healthy mining future, the further 
questions then inevitably arise as, in the first place, to 
what chance there is of metal mining regaining something 
like its former vigour along what may be termed purely 
natural lines of de\elopment, and, in the second place, 
failing restoration in a normal way, what other means there 
are of promoting the desideratum. 


It is greatly to he feared that if the industry is allowed 
to work out its own salvation along the lines now followed 
there is not much to hope lor in the future. Some measure 
ot nnprovement on the present position will, without doubt 
manliest itself in the exploitation of our deposits of such 
inincviih as iron, asbestos, dolomite, and talc, none of which 
Hon 7n 1,Vd to any extent up to the present in our produc- 
tion tables. lliere may also be au increase in the output 

nnf j J,K ' rcu I7’ tbe working D f limestones 

and building stones will unquestionably extend itself. 

It is well known that the Dominion possesses valuable 
deposits of iron ore. At Onakaka, in Collingwood County 
-t company is just now completing a smelting plant, costing 
roughly about £1:50,000, to deal with one of these. During 

mfiroT/ 1 r ! al rur ? was niade with this P’ant, then in an 

distosi Cd of t ’ and f 700 , tons ° f P‘g- irou produced and 
2 f , of *°, founders throughout the country, who 

results It wa ^i, vai ? ous requirements with satisfactory 
results. It was thus demonstrated that not merely was the 
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crude ore readily treated, but that the resultant blast fur- 
nace product was of a quality suitable for New Zealand 
needs. Should this venture succeed, as it certainly de- 
serves to, its output should materially help to increase the 
value of our annual mineral production. 

In other localities movements are also afoot to put to 
use deposits of dolomite and asbestos, of which important 
quantities are known to occur. The w orking of the minerals 
mentioned is almost certain to help metalliferous mining 
towards somewhat better days than it is now experiencing, 
but without a simultaneous improvement in the output of 
gold it is too much to hope for that such help will be suffi- 
cient to restore the industry to more than a modest approach 
to its former importance, and there seems no good reason 
for thinking that such increase in the recovery of the pre- 
cious metal will eventuate without some special effort being 
made to induce it Failing an improvement in gold-min- 
ing along normal lines, the only conclusion that can be 
arrived at is that, if metal mining is to be effectively re- 
\i\ed, artificial stimulus of some kind must be employed 

How this is to be done is not so easy to say. A good 
mam means suggest themselves, but the most reasonable 
v\a > of doing it appears to be by initiating well-organised, 
systematic, and persistent prospecting efforts, from which 
not even the well-worked reefing fields should be altogether 
excluded. In each of our quartz -mining districts there are 
possibly mines now idle that deserve much further examina- 
tion At lieelton old mini's such as the Globe-Progress 
and KirwarTs Howard may be referred to as instances. 
The stone that was mined irom each of these unquestionably 
came from earth-blocks faulted from their original posi- 
tion, and in neither case was a downward continuation of 
the lode traced beyond the fault It is possible that in 
mines such as these further work carried out on sound, 
scientific lines would locate the lost portions of the lodes, 
and give the properties a new lease of life 

To a more limited extent it may also be said that some 
of the old alluvial fields may answer kindly to similar cap- 
able investigation To put the matter into other words, 
as thorough overhauling as circumstances permit of all the 
country’s possible sources of metalliferous wealth should be 
made, so that we may know definitely, for better or worse, 
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just where we stand, and it is not too much to say that 
this should be done without unnecessary delay. The effort 
should at least be made while there still remains in the 
community some vestige of the old spirit that in former 
days prompted every man in the Dominion to try his hand 
at digging. The mining instinct is dying rapidly amongst 
us, and once it has been entirely stilled will be difficult to 
recall. 

Any prospecting effort such as referred to would have 
to be of a comprehensive nature, and. naturally, include in 
its scope varied lines of operation. The further investiga- 
tion of our already fairly well examined or more readily 
penetrable areas must, for instance, still he left largely in 
the hands of the independent prospector or the small un- 
supervised party, that of our own reeling fields must he 
entrusted to the trained scientific observer, while still other 
means must lie adopted in testing tin* regions realty ditt i 
cult of access. 

As far as the independent or mini! -party prospector 
is concerned, the writer is not inclined to trust greath to 
his employment, at least along such lines as are now fol- 
lowed, to bring about any very striking change for the 
better. It must be admitted that the Dominion has to 
thank this type of investigator for such mining success as 
it has achieved, for to him it owes practically all the early 
mining discoveries, but Ids best work v^as done in days 
w T hen lie entered on bis task wholly for sheer love of it, 
and in the hope of winning quickly through to fortune, 
tioubling his head not at all over sueli matters as w r ages or 
subsidies. Since the introduction, however, of subsidised 
prospecting, the results of this class of work cannot be 
considered satisfactory. It is claimed that several fairly 
important discoveries, such as that of the Blackwater reef 
and the Alexander River reefs in the Reef ton district, were 
the outcome of Government assistance timely given, but? 
even allowing for these the work carried out during the last 
17 or 18 years by means of aid under the Prospecting Regu- 
lations has been, to say the least, disappointing. The 
greater part of the exploration done during this period has 
been by small parties, seldom consisting of more than two 
men, and a considerable amount of assistance has been 
given it. "What sum the Government, through the Mines 
Department, actually granted throughout the whole- 
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Dominion for this small-party work, the writer has no ready 
means at hand of determining, but in the West Coast dis- 
trict alone it amounted to over £6000, a very large portion 
of which was spent in the more accessible mining areas and 
on actual field prospecting. If in these areas little good 
resulted from the efforts put forth, it may be readily under- 
stood how futile they were in the more difficult ones, and 
it is not hard to see how inevitable this was 

Take the case of a party of two men going into the 
Sounds or the Central Karamea country. Tracks being 
practically non-existent, pack-horses can be used to only 
ri limited extent ; the men for many miles would have to 
carry on their backs all the necessary tools, camp equip- 
ment, and food supph , and as the carrying capacit\ of the 
human being at any time is not great it follows that they 
would land at the scene of tl eir actual prospecting opera- 
tions not moroh poorly sup] died with the necessaries for 
an extended stay, but also physically exhausted from the 
strenuous woik entailed by their long journey The ordi- 
nal \ pioeeduie is loi the men to go in together They 
may then piospect together as long as their supplies hold 
out when they have pei force to return to civilisation Fail- 
ing this method one of tin* men, once the region it is desired 
to examine is reached, may eanv on the investigation by 
himself while his mate Icvotcs his eneigies to packing in 
the i ('quirt'd food On rare occasions parties of this kind 
make a start at their work bv first building a series of rough 
camps along then route, and subsequently packing their re- 
quirements from camp to camp until they 7 eventually reach 
their objective with sufficient supplies to last them for a 
r< asonable campaign As a rule, however, the most primi- 
tive method is adopted, with the result that much loss of 
time in travelling to and fro is incurred, and any prospect- 
ing done is of a most superficial and hurried character As, 
in cases where subsidy is giv 7 en, payment usually starts, 
from the time the men begin their ]ournev, there is also 
much profitless expenditure of Ooy T ernment money 

As previously stated, the Mines Department, in its de- 
sire to encourage the testing of areas holding out any pos- 
sibilities, has financially assisted these parties to no mean 
extent, but the writer has long doubted wh ether further ex- 
penditure of the kind is justifiable Apart altogether from 
the hasty and inconclusive nature of the work done, there 
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are other aspects of this particular method of prospecting 
which tend to make it unsatisfactory. One of these is the 
fact that the men going out are as a rule but poorly equipped 
with geological or mineralogical knowledge, and are thus 
not fitted to make the most of their prospecting opportuni- 
ties. Many of the men are earnest enough, some of them 
even carrying handbooks on these subjects with them and 
studying them religiously , but knowledge gained solely from 
books in this way tends rather to confuse the amateur than 
help him. In reports from prospectors the writer has often 
noted the resu Its of such study. One such prospector wrote 
tu the effect that hi* had discovered a lode, the matrix 
of which appeared to he one of the heavy earthy carbonates, 
witheri to, celestine, barytes, or carbonate of lead with silver, 
but alter all the examination 1 can give it appears more 
likely to be fluorspar with chlorite, bromide, or iodide of 
silver. ” Other bad features are that the men go out with 
no intention of searching for any but one mineral, and that 
it; is quite impossible under existing conditions to exercise 
any supervision over the work, and there is thus no means 
of telling what amount of effort w r us made or in what direc- 
tion it was made, or, in other words, whether the subsidy 
granted was expended wisely or not. A still further un- 
satisfactory point about such work is that no data of any 
permament use is furnished as the result of it. With all 
its imperfections this small-party prospecting cannot, how- 
over, ho unreservedly condemned ; indeed, as previously 
mentioned, it will still have to be adopted to some extent 
in connection with rim comprehensive scheme the future 
may develop of investigating the country ’s mining possi- 
bilities, but the precaution must at least he taken to ensure 
that it is carried out under conditions offering some better 
chance of successful results than those now prevailing. 

As far as those' regions are concerned in whicli difficulty 
of access or of maintaining supplies have in the past either 
wholly prevented or, at best, allowed of only imperfect in- 
vestigation, there can be little doubt that this method should 
be abandoned altogether, and that any future work should 
be carried out by larger parties of specially selected men, 
properly equipped and organised, and under the direction 
of a. leader possessing sound technical and scientific quali- 
fications. 
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Ths idea of large-party prospecting in outlying regions 
is by no means a new one. In New South Wales attempts 
were evidently made prior to 1912 to promote the formation 
o f such parties, and in Western Australia work along this 
line was started in 1918, and has been carried on to a 
greater or less degree up to the present time. Even in 
New Zealand as far back as 1908 we lind Minister of Mines, 
Hon. Jas. McGowan, in his annual report to Parliament 
making the statement that: “Whilst the State has for years 
encouraged small parties of prospectors, it cannot be affirmed 
that the results have been commensurate with the expendi- 
ture.* It would appear, therefore, that the time has now 
arrived for a forward mo\e. Prospecting parties, under 
tlu* control of the Mines department, should be properly 
equipped, and endeavours made to discover new lodes of 
auriferous quartz, deep leads of alluvial gold, or economic 
minerals. . . . Small parties of prospectors have, as 

a rule, kept too close to the beaten tracks and the old work- 
ings. An endeavour should now be made to penetrate into 
outside districts, and so pu\e the way for mining develop- 
ments in portions of the Dominion that are at present little 
known.” As a matter of fact one party such as referred 
to was formed and sent out, but, owing to financial 
stringency in the Dominion’s affairs, it was, unfortunately, 
only kept in the field for a very short time. 

It needs no very close study, of course, to bring to 
anyone considering the matter the realisation that the 
organising, financing, and controlling of such parties present 
many difficulties, but none of these seem insuperable Re- 
garding the first item, organisation, it would seem essential 
that, whatever the qualifications of the rank and file, the 
leader should be in absolute* control, and be possessed of 
special technical and scientific mining knowledge*, as well 
as have some gift for handling other men. 

When the first Western Australian parties were formed 
in 1918 the plan was tried of merely giving the men a little 
elementary training beforehand, ami leaving them practically 
to their own resources in the field, no leader being 
appointed. This, as might have been expected, did not 
turn out a satisfactory method of procedure. Some of the 
parties hung around the mining centres, doing little pros- 
pecting, while others only tried old abandoned ground, and 
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none of them did much good. Dealing with the organisa- 
tion of those* parties C. M. Harris, who had much to do 
with the training and equipping of them, expressed the 
opinion in a paper read before the 1919 meeting of the 
Australasian Institute of Mining and Metallurgy that the 
whole system of prospecting then followed would need to 
he revised before any measure of success could be counted 
on. His suggestion was that, instead of a short course of 
training being given to all the men forming the parties, a 
few members should be picked out who had the brains and 
education to assimilate 1 the necessary knowledge and wore 
capable of leadership, and given an intensive course of study 
in simple Mining (ieologv extending over at least six months. 
Hotter still, he thought it would be, if young men who had 
been trained at a School of Mines and had a practical know- 
ledge of mining, were gi\en special instruction in the work 
and placed in charge of the parties. 

Should any parties be* formed in New Zealand it would 
appear essential, therefore, that there should bo a leader, 
and that he should ha\o the right kind of training. It 
would be a good thing, ol course 1 , if all the men taking pan 
could receive souk 1 amount of training, but this is 11111*11 
less necessary than that they should he led by a compel ent 
man and wholly under his control. 

I11 Western Australia the primary idea in forming the 
parties was to enable localities to bo imostigated which 
it w f as belio\ed tin 1 independent prospector bad not been 
able to properly examine owing to shortage of water in them 
or some other disad\antage. In New Zealand the trouble 
with our untried areas has not boon lack of waiter, but 
difficulty of access or of maintaining supplies. This trouble 
still confronts the prospector of them, and, to get over it, 
before any actual prospecting is started by a party, well- 
stocked depots would need to be established as near as 
possible to the proposed scene of operations. Once work 
was begun tlie men would not then be under the necessity 
of making frequent trips to and fro for supplies, and could 
he kept almost continuously in the field, thus reducing loss 
of time and money from this cause to a minimum. The 
loader w r ould set out the work, giving each man, or pair of 
men, a certain section of country to go over, directing them 
in the precise manner in w’liich they should operate, and 
as closely as possible inspecting the work done ; he vrould 
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make special examination of anything of a likely nature 
disclosed, and personally supervise the taking out of samples 
for assay or analysis; finally, he would fully map the whole 
country traversed, and thus provide a permanent record of 
the work, which in itself would be worth a good deal of the 
expenditure incurred in connection with the expedition. 

The number of men employed would depend on the 
funds available, and their selection should be left chiefly to 
the leader. In cases wdiere the work was being done wdiolly 
or partly with Government subsidy, the local Inspector of 
Mines coulu perhaps assist the leader in choosing the other 
members of the party . in any case the part} should nou 
be too small to prevent a reasonably large area of country 
being examined in a season of, say, six months, nor too 
large as to be unwieldy. With six men, exclusive of the 
leader, good progress should be made. This would permit 
of two pairs of men being kept always in the field, while 
one of the remaining pair could attend to the shifting of 
camps, packing of supplies, etc , and the other to cooking 
and general camp duties. JJy allowing each man to attend 
to his own share of camp work, the three pairs could he 
available lor tin* actual prospecting, but this arrangement 
would necessitate a certain loss of time for all hands. 

dhere seems no special reason for anticipating any 
serious difficulty in securing suitable leaders, but it is doubt- 
ful if the same can be said w r ith any degree of confidence 
regarding the getting together of tile right kind of men to 
make up the balance of the parties. The old type of pros- 
pector who preferred this work for its own sake is now 
rarely met with, and his modern descendants, having lost 
much of the mining instinct, are not readily tempted aw'ay 
from the good wages so easily securable at other callings 
11 a more liberal sustentation allowance* than that now made 
under the Mining Regulations- — namely, H9s per week per 
pimn, were available, men might be tempted to take up the 
work more freely. When an attempt was made, in the 
recent past, to form one of these parties on the West Coast, 
the writer was approached by a number of men who pro- 
fessed a desire to join it, but inquiry revealed the fact that 
they wanted £5 per week allowance, as w T eli as an interest 
in any discovery that might he made. The present-day 
attitude of the man who still retains some weakness for the 
prospecting life seems to be that, in view of the increased 
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cost of living, and of the fact that he can earn good money 
at other employment, it is not reasonable to ask or expect 
him, especially if he he married, to undertake the rough, 
hard work of pioneering for less than a full wage. 

It is not uncommon also in mining localities to hear 
the Government blamed for the falling off in prospecting 
effort, the said falling off being attributed to the smallness 
of the subsidy now pa\ able. 

It way be, from one point of view, that a man going 
out prospecting now should be worth more money than 
formerly , hut the writer is not at all sure that the giving 
of a full wage for the work would in itself lead to any verv 
useful result, and has no hesitation in expressing the opinion 
that, even if the payment of such wage is necessary to 
secure the right t\ pe of men, the Government should not 
provide a greater portion of it than at present. It seems 
essential there should he in the make-up of a good pros- 
pector a strong touch of enthusiasm, a capacity for some 
measure of self-sacrifice, and a dash of the gambling in- 
stmet and the prospector whose chief concern is his wage 
is doubtfully the possessor of that peculiar spirit which gives 
him his best value, and, as far as Government subsidies 
go, they were never meant to provide a living wage, but 
merely to serve as a reasonable help to enable miners to 
carry out prospecting efforts they themselves had planned 
and which they were convinced would result finally to their 
personal benefit, nor would it seem that more than this 
could be expected. 


Governments have many duties to perform in the public 
interest generally, but the development wholly at their 
own expense of any particular industry can scarcely be 
deemed one of them. It is probable that to secure men for 
prospecting parties something better than 39s per week will 
have to be paid, the balance between this sum and anv in- 
creased allowance given will almost surely have to come ' 
from some other source. In other word's, if greater ex- 
peiKhture becomes necessary the mining public, which will 
ultimately benefit from any good results an active prospect- 
ing scheme will yield, should share with the Government 
the burden of carrying it out, and, later on in this paper, 
suggestions will be offered as to means by which this assist- 
ance may be arranged for In the meantime it may be 
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said that, in any case, when a bona fide forward movement 
has been launched, it is probable that many enthusiasts 
will come along well satisfied to take on the field work with 
a reasonable sustentation allowance, on the off-chance of 
otherwise materially improving their positions by the mak- 
ing of a few valuable discoveries. 

In whatever way the parties are organised, the mem- 
bers should be entitled to a certain interest in anything or 
everything of the nature of mineral finds that may be made, 
and the area under investigation should be reserved from 
mining occupation during the period of the examination, 
to prevent free-lance prospectors taking unfair advantage 
of the party's work. 

The effective financing of this large-party method of 
prospecting presents a more serious problem. The New 
South Wales and the later Western Australian expeditions 
appear to have been wholly carried out at Government 
expense. The one effort of the kind made in New r Zea- 
land was also evidently a purely Government venture, and, 
according to the Hon. McGowan’s Mines Statement of 1908, 
the intention of the Government of that day was to finance 
all parties that might be sent out and keep them under the 
control of the Mines Department. In spite of this latter 
fact, hovrever, the changed conditions that time has brought 
about render it most unlikely that future prospecting of 
this nature in the Dominion will be undertaken on such 
lines. 

It may be taken as practically certain that for any 
scheme that may be evolved Government help will be forth- 
coming, and there is no reason for thinking otherwise than 
that such help will be liberal. Our Governments have at 
all times been generously disposed towards the mining in- 
dustry, which is perhaps as it should be, considering how 
important a thriving industry of the* kind is to any country. 
It is to be hoped the kindly treatment of the past will be 
continued. 

What the total expenditure of public funds has been on 
works carried out in the interests of mining is now some- 
what difficult to estimate, but a glance through the files 
shows that in the West Coast Inspection district alone sub- 
sidies for prospecting of all descriptions amounting to 
£55,634 have been granted, with a further £20,000 by way 
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of loan. In the construction of mining water races ovei 
£304,000 has been spent, and on mining roads and tracks 
some’ £220,000. Other items of expenditure such as the 
provision and upkeep of Ivey stone and Diamond drills, 
subsidies to School of Mines, and geological surveys have 
added considerably to the gross outlay. Expenditure of this 
extent serves to indicate in a general way what the atti- 
tude of the Government towards any movement such as here 
proposed may be expected to be, but the exact nature of 
the assistance to bo looked for cannot even be guessed at 
— it may be £ for £, or even £2 for £1. The question is 
as to where the balance of the necessary funds to effec- 
tively carry the scheme through is to conn' from. 

There seem to be three ways at least offering whereby 
the money may be raised. Purely local Prospecting Asso- 
ciations may be formed to find just the quota necessary for 
the examination of areas in the immediate neighbourhood 
Provincial Associations may be got together to deal with 
the prospecting of each province as a whole, or a National 
Association may be promoted to undertake the work in the 
interest of the whole Dominion. As far as the first men- 
tioned method is concerned, the writer does not think its 
adoption is to be advised, or would lead to the desired re- 
sult. The one effort made in New Zealand within recent 
years to finance a party in this way was a failure. Two 
years ago the residents of Hokitika, desiring to have a 
thorough examination made of at least one of se\eral West- 
land areas believed to have mining possibilities, appealed 
to the Government for assistance in the matter, with the 
result that the Minister of Mines promised a very liberal 
contribution, subject to the condition that the local people 
should find the balance of the money required. Despite 
the fact that the latter was only the comparatively small 
sum of £400, it was found impossible to raise tlu* amount, 
and the proposal fell through. This failure to find their 
quota does not reflect on the enthusiasm ot the local resi- 
dents. It so happened that at the time the town was 
very busy preparing for its Exhibition, which opened in 
December, 1023 and in connection with which many of 
tlu* loading tradespeople had been called upon to enter 
on considerable monetary outlay ; but even bad this call 
( n their enterprise been missing it is questionable* if tin* 
prospecting proposal would have met with any greater 
measure of success. 
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A small district can scarcely hope at any time to carry 
n scheme of this character through successfully, the local 
or parochial character of the movement being against it, and 
the onus of finding the necessary money falling on too 
limited a number of possible contributors. Had there been 
a Provincial or a National Prospecting Association to come 
to the rescue at the time the probability is that the pro- 
posed party would have been formed, and much good might 
have resulted. Whatever attempt is made in the future 
by way of promoting a movement on behalf of the general 
public with the object of reviving and encouraging syste- 
matic prospecting, it would thus seem that it should be on 
lines which will offer a wider appeal than the localised effort 
possibly can. 

The formation of Provincial Associations, which would 
afford an opport unity to the people of each of the provinces 
to help along the mining interests of their ow r n division of 
the country, might prove to be a solution of the problem, 
but, in view of the many and serious differences that can, 
and do, exist between the residents of different towns even 
in the same province, the building up of a strong National 
Association would appear to be the most commendable way 
of dealing with the matter. Such an association would be 
free of parochialism, would have an appeal to everyone 
within the wdiole length and breadth of the Dominion with 
any interest in mining, and, which is infinitely more im- 
portant, would, from the wddth of its constitution and scope, 
draw to its support a more highly trained and experienced 
type of mining man than the other kinds of associations 
w T ould have a chance of doing. The West Australian writer 
C M. Harris, in his paper previously referred to, in udc 
mention of a suggestion by a Canadian, Mortimer Lamb, 
of forming, for the same purpose as is discussed here, a 
national prospecting company under a board of management, 
composed of mining engineers of repute in whom the sub- 
scribing public w^ould have confidence. Tens of thousands 
of pounds, it was pointed out, are lost annually by the pub- 
lic all over the world in prospecting syndicates and in small 
gold-mining companies because they are badly handled, 
whereas with such a company the shareholders would be 
sure of having the best advice possible, the management 
w r ould be above reproach, and high-class leaders w T ould be 
secured. The suggestion here made was for the forma- 
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tion of a company to carry on the prospecting work of 
Canada apart from Government control or assistance, lienee 
the plan does not altogether fit in with local requirements. 
In New Zealand any national movement instituted for the 
purpose would ha\e to be one whose object would be to 
work in hand with the Government and supplement the 
latter’s efforts, nevertheless the good features claimed for 
the Canadian plan would be just as applicable to one as to 
the other. 

There is no reason why a national prospecting asso- 
ciation formed in this country with the object mentioned 
should not have on its board of control the best mining 
talent the Dominion possesses, and with this talent to assist 
the Government, and at the same time* safeguard the in- 
terests of subscribers, the movement should have the con- 
fidence of the mining public, and little difficult} should be 
experienced in raising all the hinds required. The total 
amount needed should not be large, and, provided its ex- 
penditure is trusted to competent hands, it is hard to be- 
lieve that, in a country like New Zealand, that owes its 
present state of prosperity to so great an extent to mining, 
there w^ould not be a sufficient number of public-spirited 
citizens ready and willing to see such a scheme to comple- 
tion. The various mining companies operating in the 
Dominion should find it to their advantage to support such 
a venture, and the local authorities, wdiicli in mining dis- 
tricts would immediately benefit from any improvement in 
the industry, might reasonably be looked to for assistance 
in the matter. 

As to the control of such parties that would have, of 
course, to depend on the arrangements made for their financ- 
ing The West Australian parties, wdiicli were financed by 
the State*, were under the control of a Prospecting Board, 
consisting of the Government Geologist, the State Mining 
Engineer, tw ? o representatives of the Iteturned Soldiers’ and 
Prospectors’ Associations, two mining engineers represent- 
ing English and Australian capital, and the Assistant Secre- 
tary of Mines. A board of some such nature could control 
them there, but if a National Prospecting Association were 
formed, as suggested, a more limited personnel w T ould suffice. 
The board could, for instance, merely consist of the Director 
of Geological Survey the Inspecting Engineer of Mines, 
three representatives of the association (say, two mining 
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engineers and a member of the professorial staff of the Otago 
School of Mines), one representative of local bodies (should 
such contribute'), and the Under-secretary of Mines. 

Apart from the formation of such an association as de- 
scribed, the next most important move, if prospecting effort 
in the Dominion is to be effectively revived, seems to be 
that of improving the education of our prospecting com- 
munity with regard to such matters as elementary geology 
and mineralogy. Iteferenee has already been made to the 
very indifferent acquaintance our prospectors now have with 
such subjects. Other countries have experienced the same 
conditions and taken steps to remedy them 

When the earlier parties v\ ere being got together in 
West Australia in 1918 a scheme was devised whereby, 
before the men were sent into the field, they were given a 
short series of lessons in the testing of economic minerals 
and in preparing samples of ore for assay, the idea being 
to teach them to recognise both valuable and worthless 
minerals. Each party was supplied with a small collec- 
tion of typical minerals for comparison in the field with 
anything that might be found. 

In the Canadian Province of Ontario a somewhat similar 
plan w T as adopted. llealising the necessity, if its mining 
resources were to ho fully developed, of making its pros- 
pecting community thoroughly familiar with the appear- 
ance and occurrence of those minerals most likely to be 
found within its territory, this Province adopted the course 
of sending a competent instructor, armed with 30 to 40 
typical mineral samples, from camp to camp to give lessons 
to the men. Prior to his visit to any camp, communica- 
tion was established with a local resident of some standing, 
whose duty it w r as to secure a suitable room for the giving 
of lectures and display of specimens, and to get into touch 
with all prospectors willing to avail themselves of the in- 
struction offered. There w T as no difficulty in securing 
enthusiastic advance agents of this kind, and at each camp 
the attendance of prospectors is said to have been very 
encouraging. Lecturettes were given the men on the occur- 
rence of the various minerals and their propertes, and, 
when they had familiarised themselves with the specimens 
exhibited, small pieces w^erc given to each to carry with 
them. 
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Any knowledge imparted in this way must necessarily 
be superficial, but it can scarcely fail to be of considerable 
value to the men themselves, and to the country in general. 

In Hew Zealand the average man wlao applies lor pros- 
pecting assistance is perhaps even less familiar with com- 
mercially important minerals than the ordinary prospector 
elsewhere, for the simple reason that he has not had the 
same chance of studying their appearance and occurrence, 
and an effort of some kind seems necessary by way of im- 
proving his knowledge in this regard. Our mining centres 
are, however, so scattered and at present so depressed, and, 
what is worse, the genuine prospecting element has evi- 
dently shrunk to such insignificant proportions, that it is 
extremely difficult to see how this can be done. 

By the establishment of Schools of Mines and the col- 
lection of suitable mineral specimens at a number of local 
centres, the Dominion has already made an attempt to 
cope with the defect, but the results do not appear to have 
been as satisfactory as might reasonably have been hoped 
for. This was probably due to little effort being made 
by the schools along the right lines ; instead of reaching 
out for the prospector and giving him the knowledge he 
stood in need of, they devoted themselves for the main 
part to coaching candidates to face Boards of Examiners. It 
will be understood, of course, that only the district Mining 
Schools arc here referred to. 

Tin* writer understands that many years ago a number 
of prospectors on the Thames goldfield banded themselves 
together and formed a number of miniature Schools of 
Mines in the outlying mining centres, which were visited 
period icall) l>) instructors from the Thames School of Mines, 
who taught the men elementary mineralogy and geology. 
This seems to represent practically the only instance made 
by a Government Mining School to educate the prospector. 

In any case so few of the schools remain that any use they 
might now be put to in this direction is very limited. Prob- 
ably the only way left in which they might do some good 
is by inviting would-be prospectors in certain mining centre* 
to form classes which the instructors could attend for the 
purpose of giving brief courses of instruction specially pre- 
pared to meet the requirements of the men. The writer 
has been assured that at Hokitika such a class could be 
organised, and if it w’ere made known generally that such 
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special courses of instruction would be given, providing the 
necessary encouragement was forthcoming, it is very likely 
that similar classes could be got together in many other 
centres. 

Education of this kind is perhaps not so necessary for 
men joining up with large parties under trained leaders, 
but for the small-party prospector it seems essential, and, 
failing some effort to effect the purpose by arranging for this 
class instruction, the only other means available appears 
to be to provide bona fide prospectors with small portable 
collections of typical minerals. Collections of this kind, 
however small, would cost money, and they could not be 
given out indiscriminately, but something useful might be 
effected along this line without any very serious expense 
being incurred. 

Other means by which prospecting effort may be pro- 
moted and induced to jield more satisfactory results are by 
encouraging men in the field to send in samples more freely 
for determination, and by enabling them to get assays and 
analyses made at low cost, if not entirely free of charge 
Most of the men who go out are but poorly equipped finan- 
cially, and as the postal charges on parcels of stone soon 
run into a good sum, the tendency is to avoid sending 
them. 

If a concession in postal rates could be secured for bona 
fide prospectors’ samples, a small extra allowance made to 
cover this expense, or an arrangement come to for the 
charges to bo paid b) the prospecting association, it might 
lead to many more samples being forw T arded, with conse- 
quent good results. With regard to assays and analyses it 
is needless to say that any charge for these, other than a 
merely nominal one, is a definite bar to the prospector 
sending samples in. The writer understands that at the 
Dominion Laboratory the charges for this work range from 
10s 6d for a simple assa\ of one mineral (gold and silver 
being counted as one) to £8 8s for an analyses, but these 
are probably only made in cases when the locality from 
which the sample came is not furnished, or w r here there is 
reason for thinking it is not from a genuine prospector 
Indiscriminate free assa \ ing, etc , by Government depart- 
ments is not altogether a commendable practice, if only 
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because it is one lending itself to ready abuse, but prospec- 
tors cannot pay the charges above mentioned, and must re- 
ceive very liberal treatment if they are to be encouraged 
to their best efforts. 

A National Prospecting Association might help materi 
ally by arranging for all prospectors’ samples to be sent to 
it for examination at some central laboratory either paying 
itself for the work or ensuring that the man in the field is 
only charged the lowest possible rate It could also assist by 
seeing that all testing was carried out without unnecessary 
delay, by making sure that a truthful description was given 
as to exact locality from which the samples came, and b;y 
keeping careful records of all results. 

So much for actual prospecting If metalliferous min- 
ing is to be revived, investigation of our mineral areas along 
some such lint's as have been indicated would appear to be 
the first and the essential move to be made if any ultimate 
good is to be looked for. It may be, of course, that no- 
amount of effort in this direction will improve' the position 
of the industry, but this much is certain, that if we do not 
seek we will not find; unless the prospector, pick in hand, 
leads the wa), effort in other form can avail little. It 
can, therefore, scarcely be too strongly urged upon those 
who have the welfare of this branch of mining at heart that 
they should use their best endeavour to ensure that some- 
thing in the way of a scientific and determined scheme of 
prospecting it set afoot The move certainly seems worth 
the making, even if failure should be its final reward. 

There are other lines that may assist, in conjunction 
with comprehensive prospecting, to restore our metal min- 
ing to a healthier condition, such as, amongst others, the 
keeping in the future of much fuller geological plans of our 
mines than has been the custom in the past, the setting 
aside of an official to give his undivided attention to our 
mineral industry, the establishment of some authority to 
pronounce upon proposed new mining flotations before the 
prospectuses are placed before the public, and the extension 
of geological survey 

As to the first of these it may be said that in past years 
only a few of the largest mining companies have made any 
serious effort to preserve exact and reliable data concerning 
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the geological features revealed in their workings. For 
some years all mines of any importance have kept plans and 
sections showing the actual development, but, with few 
-exceptions, these contain little information as to the dip 
-of strata, strike and dip of faults, position of intrusions, 
-character of wall-rocks, etc., and the result is that, in the 
case of many mines that are now closed down, and water- 
logged, there is so little to go on that the most expert 
mining geologist would be at a loss in trying to arrive at 
an idea as to what future possibilities the properties might 
possess. If laxity in this regard has prevailed in the past 
there is no reason why it should be allowed to continue. 

Kegarding the other suggestions just made, whilst they 
all have something to recommend them, it may be pointed 
out that, from their very nature, they cannot well be dis- 
cussed hero without intrusion being made into what may be 
described as the departmental or even political sphere, con- 
sequently the writer, as a Government official, only feels at 
liberty to deal with them in very brief and very general 
terms. 

There can be little doubt that if it were at all possible 
to provide in the Dominion for an oilieer of special train- 
ing and ability to give his whole attention to the mineral 
industry there are innumerable wavs in which his talents 
could be employed to the advantage of the prospector, the 
mine manager, the metallurgist, and even the company pro- 
moter, but any such appointment would necessarily have 
in it the experimental element, and would be so decidedly 
an innovation on past practice that one can readly under- 
stand its wisdom being questioned. It may be mentioned, 
however, that w T hen Ontario some few >ears ago made Willet 
G. Miller its Provincial Geologist it made such an experi- 
ment. That appointment w 7 as made for the express pur- 
pose of enabling Miller to give his undivided attention and 
interest to the province’s mineral industry, and the result 
seems to have been more than satisfactory. Single-handed, 
Miller may be said to have developed the corundum in- 
dustry in Canada, and he was admittedly the father of 
Cobalt, in which important mining field it has been claimed 
no discovery was made which was not directly or indirectly 
•due to his guidance. Writing of him in the “Canadian 
Mining Magazine” of February 27. 1925, just after his 
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death, Dr E. W. Brock, of the University of British 
Columbia, was able to say ; He was given the opportunity, 
as it might almost be said, of creating mining in Northern 
Ontario, for the development of mining there was due to 
his work and his advice as nearly as it is possible for a 
mo\ement of this nature to depend on one man.” It is 
probabh true that at the time Ontario had more virgin 
country to exploit than New Zealand possesses, and had 
greater mineral resources; it may also have been, that it 
had greater national wealth, and was thus better able to 
afford experiments of this kind. But our Dominion has 
some possibilities, and, given the right kind of man, there is 
just the chance that the work Miller did there might be 
emulated to at least some useful degree here. 

Could an authority be established to pronounce upon 
proposed now mining flotations before the public was in- 
vited to subscribe to them, there can hardly be any gain- 
saying that such a move would be in the best interest of 
mining general! \ . No one at all familiar with the nature 
o r the general run of flotations that have been of late years 
worked off in the Dominion can fail to see that, instead 
of forwarding the metalliferous mining industry, they have 
done it great harm. As a rule* the names of mining engi- 
neers of acknowledged high standing have been conspicuous 
by their absence from the prospectuses, and no really expert 
advice and guidance has therefore been available to the 
speculator, with the almost inevitable consequence that 
many willing supporters of mining have invested in ven- 
tures that had little or no chance of success, and eventually 
found themselves with parcels of valueless scrip on their 
hands, with sadly depleted pockets, and the determination 
to stand clear altogether of ruining investment in the future. 
Apart from that, the extent to which the promoter has at 
times helped himself to benefits under such flotations has 
been a thing to marvel at. 

New Zealand is not the only country in which the 
company promoter is given a free hand ; much the same 
latitude is allowed him in many parts of the English-speak- 
ing .world, and there seem many difficulties in the way of 
remedying the position. Practically all the great institu- 
tions of mining engineers have long appreciated the ill- 
effect upon the industry these badly-advised, badly- 
balanced flotations have had, and have considered ways 
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and means of overcoming the evil, but up to the present 
the ingrained reluctance of the Britisher to interfere with 
rights and privileges sanctioned by long custom has appar- 
ently been against the introduction of any very effectual 
remedial measures. Something needs to be done, how- 
ever, by way of safeguarding the general public with regard 
t ' these flotations, and in the best interests of mining as a 
whole it cannot be done too soon. 

As to the extension of geological burvey, it may be 
pointed out that up to the present only about 15,500 square 
miles, or approximately one-seventh of the area of New 
Zealand proper, has been surveyed in detail. An account 
of the present status of a real geological mapping in detail 
in the Dominion, taken from a recent publication prepared 
by 1\ (I. Morgan, Director of Geological Survey, ma\ be ol 
interest. This shows the position to be as follows: — 

sq. miles. 

Areas in which sur\e\s are completed, and work 

published on the l-63,3(j() scale 8,803 

Area in which surve\ is completed, and work pub- 
lished on the 1-126,720 scale 325 

Area in which surveys are completed, but work 

is not yet published 5,327 

Area in which survey is in progress 677 

Area in which work is suspended 293 

15,425 

Mr Morgan points out that much rcconnaisance survey 
has been carried out, and that in view’ of this and of the 
fact that most of the country remaining to he surveyed is 
less difficult than that already mapped, more than one- 
seventh of the work required to make a complete geological 
ma}) answering to the requirements of the present day has 
in reality been done, but he sa\s that in order that this 
claim may remain true* the present survey must be com- 
pleted during the present generation, otherwise the progress 
of geological science will render tin* work already accom- 
plished partly obsolete before the detailed survey now in 
hand has reached every part of the country. 
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It may be taken as* certain that the work lias been 
pushed on as rapidly as the country's finances permitted, 
and no complaint is’ here made as to delay in its perform- 
ance. Inference is merelx made to the position of the 
survex by reason of tin* fact that it so happens some of 
those* particular parts of the Dominion to which the pros- 
pector in the* past has not been able to give close atten- 
tion are still included in the imsurvexed portion, and the 
hope max thus be expressed that, in the general interests 
of mining, xxaxs and means of extending tin* xvork to them 
will offer themsehes. 

The intention had been entertained of giving in this 
paper some description of actual modem prospecting 
methods, also of tlie minerals likelx to be found in coin- 
merciallx important ijuantities in Now Zealand, the locali- 
ties in which the\ might la* nought the particular areas 
i < which field examination has been neg ligihle or imperfect , 
and so on, hut it was felt that the inclusion of sued] matter 
would make the paper unduK long, and that, moreover, 
inasmuch as such information is rendilx obtainable else- 
where, no xerx useful purpose* would be* served 

The writer may thus be permitted to conclude with 
the statement that in preparing the paper lie has merely 
aimed at offering some suggestions or ideas of a construc- 
tive* nature, which appealed to him as likely, if put into 
effect, to help me*tal mining in this country out of the 
rather depressing position into which it has fallen, in the 
hope that, if they be considered too impractical, a eliscus- 
si m of them by this conference, probably the most import- 
ant gathering of mining men the Dominion has seen or is 
likely to see for many days to come will lead to others being 
disclose'd or dc*xeJopc‘cJ, w hose* employment will b<*tter serve 
t bring about tin* result so greatly to he dc*sired. 
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MIXING EDUCATION ON THE WEST COAST, SOUTH 
ISLAND, NEW ZEALAND. 

P>\ J K Me PvDDhv, Director Westport School e,f Mines. 


In 1HS4 the Inti* ProiVssor Black, of Otago University, 
visited tin* various mining fields of New Zealand and de- 
liver'd lecture's on chemistry, assaying, and the testing of 
mine'rals. The* outcome* of his tour was the establishment 
of m*\ oral Schools of Mine's throughout New Zealand. In 
1S8(> two main schools were establishes! on the West Coast 
o‘ tlu* South Island, one in the gold-mining centre of lleef- 
ton and tlu* other at the* coal ce*ntiv of Westport 

The* lieidton school had branche*s at Capleston and 
<ilohe Hill and tin* Westport School branches at Den- 
niston (iranitv. and MilJe*rton The We*stport School 
had a \aried career, and for lack of interest and financial 
assistance* soon closed down In 1897 it was reorganised, 
and Mr James, Assaver to the* Anglo-Ge'rman Explora- 
tion Compam , was appointed director He held the 
position for two vears. anel tlu* school again closed. After 
a *ear Mr 1) Strachan, M.A., took charge, and suc- 
cessfullx carrie'd on the* work ot the school for throe >e*ars. 
He* was followed m sue*cession In Mr Sielne\ Fr v , (1 L 
Hercus, H L >ve*Il, and J F McPadden Although the 
school had a hard struggle*, it e*\entuallv reached the Jewed 
of tlu* other Schools of Mim*s in New Zealand The activi- 
ties ot tin* Westpoit School are* mainlv conhimd to coal- 
mining, and the large* numher of collie'ry managers, under - 
vie*wi*rs, aiul deputies who are indebted for their instruc- 
tion to this school reile'cts creelit on all concerned in its 
management. At the pre*se*nt time the* Westport Sclmol 
has hranches at De*nniston, Hranitv, Millert >n, and Sedelon- 
m 1 1 e In March, 1923, a line building was completed at 

f irnnit \ tor the ust* ot mining stude'iits 
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In 1880 a School ol Mine-* was erected at Beefti u h\ 
public subscription As gold mining was more acti\e than 
coal-mining the Boulton School had a yen success! ul 
career from its inciption Its record in the number of 
candidates who liaye gained thoil certificates of competency 
compare's fayourabh with that of am school in New Zea- 
land Tin* first director was Mr T Fenton, followed in 
turn In B M Ait ken J D I,ee r l O Bishop J Hender- 
son, J F McPadden and J H Lee Much e\])erimental 
and spado work in connection with the* cyanide process tor 
the leaching ol gold-bearing sands were carried out at the* 
Beefton Sehool of Mines 

In 19J4 the' lieefton School extended its activities to 
the coal-mining centre's of the (Trewnouth distnct At the 
present time there are branch schools at Waiuta, Dobson, 
Bunanga, and Blackball Tin* sole director-instructor is 
thus called upon to gi\c instruction to candidate's tor col- 
lien manager, metal manage i, batten superintendent, and 
bullion assurers certificates It will be seen that he lias 
a difficult task, and requires to be' an encyclopedia on min- 
ing subjects It is impossible to ghe considered le*ctuies 
at either the West])ort 01 lieefton School , each school is 
in reality a coaching institution The cliiel business ot 
these schools is to gi\e instruction in technical subjects to 
practical miners The' training of mining engineers i.s 
leit to the* Otago ITmersity School of Mines, and the' train- 
ing of mine' managers to the schools at the 1 different min- 
ing centres It is to the credit ol schools such as West- 
port and lieefton that main men who had scant primary 
education succeeded in obtaining them ce rtificate s ot com- 
petent*.' , and toda\ hold important positions through- 
out the* mining woild The majority ol students had to 
be taught decimals, and onl\ by j)ei se\ i ranee and coaching 
was success obtained Taking into consideration the* 
variety of subjects taught and the 1 amount ot tray el ling 
necessary in connection with brunch schools both tlie'se' 
schools ha\e proved their utility and re'fh'ct cre'dit on all 
responsible for tlie*ir uj)kee*]> and management 

Each school is managed by a Council elected from sub- 
scribing members, and it gives thi* writer much pleasure 
in placing on record his appreciation of financial aid and 
li\el> interest taken in the schools b} members *of the 
Councils The Beefton School is much indebted to Messrs 
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Bre*tt, T i-| Luc, and W Auld, and the Westport School 
tc Me'ssrs James Bradley , J C Brown, and T Eairhall, 
and both schools to tin* local Inspectors ot Mines, Me»ssrs 
Duggan, Downex, and Strongman The* Mines Depart- 
ment grants a subsidy towards the director’s salary, and 
also subsidises t 1 tor 1 1 all tees and donations received 
The Westport School recehes generous donations iroin the 
Westport Coal Company and tlu* Stockton Coal Company, 
also lrom the* local Boiough Council and County Council 
Tin* lieeiton School is handicapped in that it received no 
donation ironi either mining companies or local bodies 

Although tin* Mines Department liave in the* past 
generously assiste*d these* schools, the* question arises 
whether the* tune has not arri\ed lor the department to 
bear the whole expenditure The present \ stem was all 
right wlie*n Mining Schools we*re inaugurate lor the ne*e*d 
ol a school could he* judged by the support re*cei\e*el locally 
Mining has its ups and downs, and during the latte*r local 
bodies such as Borough Councils and Countx Councils must 
tighten their finances, likewise mining companies It is 
unsatisiuctorx lor an educational institution to liaxe its 
finances tiuctuatmg A lesson could he* learned from Great 
Eiitain, which is e*\pe*rie*ncing a bad slump, and ye*t in- 
crease*d grants are* being made for mining education With 
in limits the* same should apply to Now Zealand 

The write*r would like* to record here that elirectors oi 
Schools of Mine's, the* Thames School excepted, bedel an 
unique* position, in that tlu*re is ne> provision made tor 
sujnTuimuation Men holding the qualifications to take* 
charge of a School oi Mines should certainly ha\e their 
future* assuie'd Ex e*n should it be necessary to close 
a school owing to a mining centre becoming ch'cadent, it 
should he* possible* to transfer men of such ability to some 
e>the*r position or department By comparison with 
Technical Schools, the directors of Schools ot Mines are* 
not lvce’iving due consideration The standard of instruc- 
tion is high, and in addition Schools ot Mim*s can claim 
to be mainly responsible for the low accident rate through- 
out the mining fiedds of Ne*w Zealand This is brought 
about by reiteration of dangers, discussion on the* same, 
and the fact that a director is in personal touch with the* 
miner In dealing with accidents, an anomaly exists m 
that workmen s inspectors do not necessarily possess any 
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certificates of competency. It appears to the writer that 
they should be required at least to pass a gas test. A 
miner with inferior eyesight might easily be appointed to 
mich a position. It is a remarkable fact that the miners 
who continually advocate the nationalisation of mines and 
the means of production, distribution, and exchange gener- 
ally do not take advantage of the facilities offered to ex- 
tend their knowledge. The explanation probably lies in 
the fact that such procedure would be considered by their 
comrades as pandering to the “boss.” 

The scholarship provided by the Mines Department has 
not appealed to West Coast students, and the reason is not 
far to seek. The average student is a practical miner, and 
he prefers to obtain his mine manager's certificate and 
endeavour to obtain a position in charge of a mine. Several 
students, now holders of manager's certificates, have quali- 
fied in five out of the six subjects necessary for the scholar- 
ship. A student who has served his time underground 
and is capable of winning the scholarship is also capable 
of obtaining his manager's certificate, and under present 
conditions he prefers the latter. A scholarship winner 
should not be compelled to take a course of lectures at the 
Otago l diversity School of Mines in subjects in which l>\ 
virtue of tile scholarship he has already proved himself 
competent The writer would suggest that he he given 
credit for the subjects in which he has already proved com- 
petent, and the time so gained he applied to Advanced 
<>»• Research work. This step would certainly appeal to 
/ 1 practical miner. 

In connection witl 1 the mining examinations for certi- 
ficates of competency , it is to be regretted that wherever 
possible additional cost has accrued to candidates. A 
simple gas test eosts se\on shillings and sixpence, examina- 
tion fee lor deputies fifteen shillings, for first-class mana- 
ger’s certificates two guineas. Further, candidates for 
mine managers’ certificates, il successful in the written 
examination, are reqiiiied to travel to Wellington at their 
•own expense lor the <i,,l examination. At one time the 
Mint's Department paid the actual expenses of success- 
ful candidates, but uxently this has been discontinued. 
Take the example of a candidate from Millerton for first- 
e’ass certificate. 1 1 is entrance fee is two guineas; he has 
proceed to Deeit< n for bis written examination at a 
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cost of five pounds; later he proceeds to Wellington at a 
cost of about twelve pounds ; total cost, nineteen pounds 
This is not encouraging mining education, and the writer, 
in order to lessen the expense, would suggest that on the 
West Toast the written examinations be held at Greymouth 
and at Granity. If candidates are called to Wellington 
the actual expenses should be paid by the Mines Depart- 
ment. Failing this, the oral examination should be car- 
ried out in the different mining centres by the Chief Inspec- 
t >r of Mines, the District Inspector of Mines, and one other 
member of the Board of Examiners. With very little 
cost the latter could be easily carried out. Every 
encouragement should be given to candidates, as the more 
qualified men are, the less accidents there will be and the 
general efficiency of mining higher Again, the writer 
would state that a lead should be taken iroin Great Britain, 
where every encouragement and facility is given to candi- 
dates. 

A conference, say, every three years, between the 
directors of School of Mines and the Board of Examiners 
is desirable Such conferences would be of much benefit 
t > mining education Again, the directors irom the differ- 
ent schools should occasionally met t, as is the practice with 
all educational bodies, and bv exchange of views generally 
improve the standard of mining educati m 
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THE MINING INDUSTRY OF NEW ZEALAND- 
STATE All) TO AND REVENUE THEREFROM. 


The object of this paper is to have recorded in a brief 
form some figures relating to the mining industry of New 
Zealand and to the direct benefits therefrom to local bodies 
and others, so that any j ersons sufficiently interested may 
realise the value of that industry to the Dominion. 


The amounts expended by the Government between the 
dates hereinafter mentioned arc* as follows: — 


Expenditure by Mines Derailment upon the purchase 
or erection of public batteries at Coromandel 
(1900), Mabakirau (1894), and Kuaotunu (1906) . . 
Diamond and other di ills (1/4/1906-31/3/1925) 

Roads and bridges (1 '1873-31 '3/ 1925) 

School of Mines (1/1/1885-31/3/1925) 

Subsidies — 

Assistance to prospecting, etc. (1/1/1871-31/3/1925) 
Loans under Mining Act (1/1/1913-31/3/1925) 
Assistance to oil-boring companies: 

Loans (1/1/1913-31/3 1925) £21,824 0 0 

Bonuses ... ... 8,750 0 0 


Bonus for pioduetion of quicksilver (1917-1921) ... 

Bonus for pioduetion of shale oil (1903-1904) 

Water races — construction, management, and opera- 
tion (1/1/1877 31/3/1925) / 

Other purposes connected with the fostering of mining, 
including grants to libraiies, .ads towards treatment 
of ores, artesian well-boring, resumption of land 
for mining, repairing flood damages, wharves, drain- 
age, and tailings channels, etc., etc., from 
1/8/1871 to 31/3/1925 (approximately) 


£ s. d. 


2,409 13 8 
20,068 13 0 
990,814 5 8 
126,798 18 9 

159,904 14 2 
69,723 4 6 


30,574 0 0 
581 5 0 
5,000 0 0 

432,754 1 2 


40,000 0 0 


1,878,628 15 11 

Geological Suivey (31/3/1906 31/3/1925) — from 1/1/1873 

to 31/3/1925)* 111,272 16 3 

£1,989,901 12 2 

In all fifteen sums were advanced by way of loan to 
mining companies since 11)13, and three sums were similarly 
advanced to oil -boring companies. 

No less than 915 mining companies and prospecting 
parties have been granted prospecting subsidies by the Mines 
Department since the year 3883. Prior to that similar 
assistance was granted, hut separate records showing the 
expenditure were not kept. 

♦Prior to 1905 there was no separate vote for the Geological Survey 
and consequently the expenditure for euck survey up to that time cannot 
now be given. 
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Bonuses in aid of the production of minerals have been 
offered by the Government from time to time in respect 
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The following table shows the number of holes drilled, 
etc., by means of the Mines Department’s drills between 
> years 1910 and 1924 : — Aggregate depths drilled for. 


1 J 

No. of holes 

Alluvial 

Auriferous 

Coal. 

ft. 


Year. 

drilled. 

cold. 
v ft. 

quartz. 

ft. 

Miscellaneous. 

ft. 

1910 

... 138 

4,945 

1,560 

895 

1,288 

1911 

... 92 

3,793 

523 

1,312 

— 

1912 

... 159 

6,670 

— 

1,158 

— 

1913 

... 119 

2,949 

— 

2,743 

400 

1914 

... 14 

889 

373 

2,502 

— 

1915 

... 52 

2,006 

— 

5,001 

754 

1916 

... 100 

4.321 

— 

191 

424 

1917 

. . 102 

2,984 

— 

625 

576 

1918 

. 246 

6,296 

— 

4,482 

1,588 

1919 

... 71 

3,877 

628 

5,029 



1920 

... 79 

1,266 

— 

4,365 

1,181 

1921 

31 

757 

— 

5,029 

370 

1922 

... 16 

265 

— 

2,855 

553 

1923 

... 45 

2,775 

— 

3,253 

421 

1924 

... 52 

2.565 

1,078 

2,027 

— 

Totals 

1,31 6 

46,358 

4,162 

41,467 

7,555 


131() holes have been bored for an aggregate depth of 
99,542 feet. 


Since the a ear 1852 the ioJJowing table shows the 
quantity and value of gold and other minerals exported up 


to December 31, H124 : — 

Total fiom January 1, 1853, to 
December 31, 1924. 

Name of metal or miueial. 

Quantity. 

Value. 

IVecious metals — 

Oz. 

£ 

Gold* 

23,176,091 

91,414,828 

Silver 

24,632,908 

2,904,651 

Total gold and silver ... 
Mineral produce, including kauri guin- 

47,808,999 

£94,319,479 

Copper ore 

1,504 

19,390 

Chrome ore 

5,869 

38,002 

Antimony ore ., 

3,781 

55,045 

Manganese ore 

19,381) 

61,994 

Haematite ore 

77 

469 

Tungsten ore 

2,340 

301,870 

Quicksilver 

16 

8,336 

Sulphur (crude) ... 

4,927 

13,241 

Mixed mineralst 

72,306 

306,807 

Coal (New Zealand) expoited 

5,469,660 

5,685,099 

Coke exported 

Coal, output of mines in Dominion 

17,304 

26,852 

(less exports) 

54,134,688 

34,553,610 

Oil shale 

14,444 

7,236 

Kauri gum 

389,052 

21,108,085 

Tctal quantity and value of minerals 

60,135,349 

£62,186,036 

Value of gold and silver, as above 

Total value of minerals, including gold 

— 

94,319,479 

and silver 

— 

£156,505,515 


*In respect of gold, ounces of the fineness of 20 carats and upwards, 
1629 tons; also marble of weight unspecified by the Customs Depart- 
ment. 

flncluding pumicestone and pumice-sand. 
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As will be observed, the total value of minerals (includ- 
ing gold and silver) exported during the period referred to 
amounted to £156,505,515. 

Since January 1, 1857, to March 31, 1925, the revenue 
paid by the Government to local bodies in respect of gold- 
fields revenue and gold duty was as follows: — 

Goldsfields revenue £3,090,671 3 4 

Gold duty 615,562 17 5 

£3,706,234 0 9 

In several parts of the Dominion, as the result of 
expenditure by mining companies and others, permanent 
benefits have accrued, after cessation of the mining industry, 
to the inhabitants living adjacent to such works. By way 
of illustration, it may be mentioned that water races con- 
structed for mining purposes are now used for the purposes 
of irrigation and generating electrical power for other than 
mining purposes. Large sums of money have been ex- 
pended from time to time upon the construction of roads 
and bridges in mam parts of New Zealand which, but for 
mining, would not now be available for public use. 

During the years 1889-1890 an Exhibition was held in 
Dunedin which was known as the New Zealand and South 
Seas Exhibition, and a Mining Conference was hold in the 
Town Hall, Dunedin, which opened on March 5, 1890. Tn 
order that a comparison may be made as to the relative 
positions of the mining industry for the years ended Decem- 
ber 31, 1889, and December 31, 1924, the total value of 
gold and minerals (including kauri gum) exported during 
each of those rears is given hereunder: — 

Year 1889 £1,493,167 

Year 1924 £3,237,331 

Aid Available for Prospecting, Etc. 

In no other country does the State offer such lib< I 
and varied assistance to miners and prospectors as in New 
Zealand. During and since the war State aid to mim:\' 
this Dominion has been given in several forms — viz : 

(1) Geological survey and bulletins. 

(2) Financial aid to prospecting. 

(3) Government prospecting drills. 

(4) Loans for mining operations. 

(5) Schools of mines. 

(6) Subsidised roads to mining fields. 

(7) Government water-races. 
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Geological Surveys and Reports. 

Since the first discovery of coal and the precious metals 
in New Zealand the Government has employed skilled geolo- 
gists, who have reported, after examination, on all the 
known mineral deposits. 

Since the year 190.5 the Geological Survey has made 
numerous detailed field surveys on a systematic plan, and 
20,049 square miles have been geologically surveyed, but 
the reports based upon the whole of such surveys have not 
l een published up to the present time. 

Statutory Provisions Ullvting to Prospecting, Etc. 

Under the existing law assistance may be granted for 
prospecting as under: — 

1. Subsidies for prospecting (vide liegulation 127 under 
the Mining Act) : 

(a) For prospecting new ground by parties of not 
less than two men, a subsidy not exceeding 
£1 19s per week per man. 

(b) For sinking in dry ground by parties of not less 
than twv> men: From surface to 1.5 feet, Is lid 
per foot; lrom 1.5 feet to 30 feet, 3s 3d per foot; 
from 30 feet to 00 feet, 3s lid per foot; over 
00 feet, f)s 2d per foot. 

(cl For sinking in wet ground w r here slabbing is 
necessary, double the foregoing rates. For sink- 
ing in solid rock by blasting, 9s 9d per foot; but 
if the cost exceeds £1 19s per foot, then 13s per 
foot may be paid. 

(d) For tunnelling or driving through drift or blu j 
reef: Up to 400 feet, Is lid per foot; 400 leet 
to 700 feet, 3s 3d per foot; 700 feet to 1000 feet, 
3s lid per foot; over 1000 feet, .5s 2d per foot. 

(e) For tunnelling or driving through hard rock by 
blasting, a subsidy of Gs Od per foot is offered; 
but if the cost exceeds £1 per foot then 8s 8d 
per foot may be paid. When timbering by sets 
is necessary, then a subsidy not exceeding 2s 7d 
per foot of driving or one-half the cost of the 
timber may be paid. 

2 Subsidies for prospecting deep levels for gold quartz 
lodes down to a depth of not less than 1000 feet, and for 
a I’ i vial drift not less than 250 feet (vide Kegulation 125 
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under the Mining Act) : Such subsidies up to half the esti- 
mated cost of the work, but not to exceed £10,000. 

The Minister of Finance may from time to time on the 
recommendation of the Minister of Mines pay to any person 
engaged in prospecting or pioneer mining a subsidy not 
exceeding os for every £f expended by such person in pros- 
pecting or pioneer mining during the preceding twelve 
months. Not more than £500 may be paid to any person, 
nor more than £10,000 in the whole in any one year. 

Subject to the provisions of the Mining Acts, loans on a 
£ for £ basis may be granted for carrying on mining and 
purchasing and installing plant up to £50,000 in each 
financial year. 

The identification and assaying, free of charge, of 
samples from bona fide prospectors at the Dominion Labora- 
tory, Wellington, or at the Schools of Mines 

Government Prospecting Drills. 

Prospecting drills of various types suitable for the con- 
ditions existing in the Dominion are lent to bona fide pros- 
pectors. A monthly rental is charged for the plant, and the 
hirer is required to maintain it in good order and condition, 
as security for which a deposit is required, together with 
a bond varying in amount according to the class of drill 
loaned. 

Where the Government provides an expert drill super- 
intendent to take charge, one-half of his salary, together 
with one-half of the amount of the authorised travelling 
allowances and expenses incurred while proceeding from his 
last employment to the site of the drilling operations, and 
one-half of his camp allowance while the work is in pro- 
gress, is paid by the Mines Department, but if the hirer 
provides the drill superintendent the whole of his salary is 
paid by the hirer. All working expenses are also paid by 
the hirer, including renewals, etc., and the loss on carbons. 

The hirer is required to furnish to the Mines Depart- 
ment weekly reports of boring results. 

For boring in rock for coal and oil shale seams or for 
mineral lodes (reefs) the following drills are available: — 

One Schram-Harker steam power-driven diamond drill 
of 1100 feet capacity ; weight, 8 tons (casing ex- 
cluded) , 
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One Scliram-Harker kerosene engine-driven combina- 
tion diamond drill of 600 feet capacity; weight, 7 
tons (including casing). Will drill to 75 feet in 
gravels by percussion method. Suitable drill for 
boring lignite or soft deposits. 

One Sullivan C.N. steam power-driven diamond drill of 
800 feet capacity ; weight, 10 tons (including cas- 
ing). 

The above drills produce cores of the rocks penetrated. 

For boring in gravel or other alluvium for alluvial gold: 

Three Keystone percussion traction drills, driven by 
steam power, of 150 feet capacity in favourable 
ground; weight of each drill, 9 tons (including 100 
feet of 6-inch drive pipe) . 

One hand placer drill of 60 feet capacity ; weight, about 
30cwt ; can be transported on field by hand labour 


Considerable use was made of the Government prospecting-drills 
during 1924, an aggregate of 5,9 48 ft. being drilled in fifty-two holes for 
nine parties, as follows : — 


Number of 
Holes Drilled 

egate 

Drilled 

| , 8 

| Type 

Cost per Foot 

• 

Results 

1 

Aggr 

Depth 

! At 

1 s 

| Drill Used 

1 

Drilling (Transport | 

! 

1 

Ft. 

1,156 

Coal 

Diamond 

s. d. s d. 

*90 n 

6 ft coal at 1,149 ft. 

1 1 ft. 6 in. coal at 293 ft. 

1 

307 

,, 


5 9 14 

1 

564 


♦t 

i 

Completion of work post- 

2 

1,356 

*» 

ft 


poned temporarily* 
Testing character of 

16 

752 

Gold 

Keystone 

1 

country ; inconclusive 
Fair ; unfinished. 

5 

661 

»» 

i 

3311| 3 lOi 

Good 

6 

477 

»» 

Hand 

Poor ; unfinished. 

17 

295 



Fair ; unfinished. 

3 

380 

tt 

Placer 

Keystone 

13 0 2 2 

Traces of gold got. 



Discussion of Papers 

Professor Park (President) in the Chair. 


The President: We have twenty-two papers and twenty-eight 
remits for discussion, and as the time at our disposal is short 
I hope authors in placing their papers before the meeting will 
be as brief as possible, bearing in mind that the contents of the 
papers are already known to all the delegates. 

The Present Position of the World’s Oil-shale Industry. 

By James Park, Otago University. 

Professor Park, in laying his paper on the table, said that 
as the demand for fuel and power oils increased, the oil-shale 
deposits of the world would become increasingly valuable. 

This being the President’s paper, it was agreed that it 
should not be open for discussion. 

Professor Park was heartily thanked for his interesting and 
valuable paper. • 

Prospecting and the Revival of Metal Mining in New 
Zealand. 

By J. F. Downey. 

Mr Downey: In undertaking the writing of a paper of this 
kind, it seemed to me that prospecting was the most important 
matter that we had to consider at present. All interested in 
mining know that the industry has been going back for a number 
of years, and unless something is done there is every possibility 
that it will die out altogether. 1 have put forward such sug- 
gestions as occurred to me. 1 do not pretend that they are 
going to solve the problems connected with the industry, but 
I have put them forward in the hoj)e that some ideas may be 
forthcoming that will lead to good results. 

Mr T. A. Turnbull: Prospecting is very necessary, especially 
in a young country. 1 have been over a great many goldfields, 
and T know that in the early rushes of the ’sixties men went 
down the Wairau and other places in the bed of the old river, 
which cam? out in Cook Strait. They would sink holes and get 
very payable prospects. Lots of men threw up work on the 
coast to go there or to the Wakamarina. I know for certain 
that there are untouched areas which might be made to yield 
a valuable amount of gold, but the only way to make sure of 
the discovery is by a careful geological survey. 

Mr J. LeggO: It seems to me that the question brought up 
by Mr Downey is of too much importance to be allowed to drop 
without an expression of opinion from the mining representatives 
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here We know that metalliferous mining especially is at a 
very low ebb, and the point we have to consider is how a fillip 
can be given to that industry. It seems to me that there is 
no other way than to introduce some sensible system of pros- 
pecting. I know that prospectors are just about as rare as poets, 
and the unfortunate part is that most of the men sent out are 
men who are looking for bread and butter and an easy job. I 
think, however, that there are still men to be found with the 
prospecting instinct — men who would be prepared to go into the 
bush and carry out prospecting similar to that done by the good 
old pioneers years ago. It seems to me that, in view of all 
the gold and all the minerals discovered in the early days, there 
must be more gold about and more reefs to be discovered, but I 
think the genuine prospector is just about as dfficult to find as 
the reefs are. We sometimes approach the Government for all 
kinds of assistance, but judging from the Minister’s splendid 
speech, which was the most comprehensive T have heard for a long 
time, it seems to me that the Government would be satisfied to 
help such men if we could find them. I also believe that there 
are genuine miners among our people who would back up a 
syndicate, company, or association if we could find those men, 
and it seems to me that we should try to discover some means 
to start that sort of thing, whereby men would feel it an honour 
and a pleasure to go out and discover something, and possibly 
hand their names down to posterity as the pioneers did in the 
days gone by. I think it would be a pity to let the subject 
drop without further discussion. Before I became technical 
instructor for NobePs Company, I went through most phases ot 
mining, and I have been spending my money in backing up min- 
ing ever since. 

The President: The subject is a very important one, and T 
hope it will not be allowed to drop. Mr Downey has formulated 
some clear-cut proposals for stimulating prospecting, and I 
should like to hear members discuss them. 

Mr H. L. Tacon: It seems to me that on page 29 6 of the 
paper there is a clear-cut scheme proposed. Some such scheme 
might be formulated here and something tangible done. 

Mr P. G. Morgan: 1 think Mr Leggo has struck the right 
note when he says that the prospector has to be found. There 
are only a few true prospectors in any country at anv time. T 
have met a few prospectors, and they are proverbially hard to 
deal with. Men who want £5 per week are not prospectors, and 
even those who grumble at 39s per week cannot have the true 
stuff in them. Real prospectors are so scarce that it is almost 
hopeless to expect the development of the mineral resources of 
this country with their aid. The true prospector is imbued 
with the desire for discovery, and he will go out when the chances 
are really poor. The old-time prospectors are nearly extinct, but 
there may be one or two in New Zealand at present, and w« 
should encourage them all we can. It seems to me that the 
main hope for the future is the employment of up-to-date methods. 
We must look to our Schools of Mines to train young men who 
will. I think, be the real prospectors of the future. I think that: 
if the students of the Schools of Mines go out in the summer, 
when they have finished their course, under experienced men 
they will probably make some discoveries of importance. 
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Mr Neil Nicholson: 1 am very pleased to see such a repre- 
sentation of mining men at the Conference. Mr Downey’s 
paper is a very valuable one. It has been stated that the 
genuine prospector has gone out. I say he has not gone out. 1 
have every confidence in the industry in Otago and throughout 
New Zealand, and I am very pleased to see the hearty manner 
in which you are taking the matter up. 

The President : We seem to be agreed as to the need for 
prospecting and the need for helping prospecting. Mr Downey 
has put forward a well-defined scheme, ana I should like to hear 
it discussed. Prospecting and new discoveries are the life- 
blood of mining, and their importance can hardly be exaggerated. 

Mr Mance: Your problems seem to differ in no way from 
ours in Australia. The prospector of the past, who spent the 
whole of his life searching for minerals, seems to have departed, 
and if the industry is to go forward we must find new methods. 
It seems to me that we must apply science and education to pros- 
pecting. 1 agree with Mr Morgan that the best thing to do 
is to use trained men from the University or geological surveyors 
to make a reconnaisance of the districts in order to indicate that 
there are various places in the Dominion that may offer suitable 
opportunities for prospecting. The methods to be employed have 
been suggested by Mr Morgan. Science is advancing, and it 
seems to me that we must ask our young men trained through 
the University to take up this work. The Governments might 
assist by offering a career to young men who have passed through 
the University. In New' South Wales we pay up to half the 
cost of prospecting on any site that offers a reasonable chance of 
success, but that does not produce the results we would like. We 
also aid in the w'ork of putting down drills, on which we have 
spent from £1 2,000 to £15,000. Altogether we have spent 
£300,000 on prospecting. Mining is not declining with us, but 
it needs further encouragement, and I think that assistance 
should be given by the Governments through their scientific de- 
partments. 

Mr Kenyon: In Victoria we have perhaps done more in regard 
to prospecting than has been done anywdiere else, but w T e have 
never known a real prospector w'ho u^ould go out and work for 
wages, nor do w'e know a prospector w'ho would get a share of 
the results. A prospector works for his tucker, and when get- 
ting little more he goes along the hills looking for a reef, which 
he very seldom finds. I had the honour a little while ago of 
being a member of a conference which was, perhaps, unique in 
the Southern Hemisphere — a conference of the geologists of Aus- 
tralia to advise the Commonwealth Government as to the future 
of the mining industry. A recommendation was made that the 
geological survey should be extended. That is really the point. 
By geological surveys you make the way easy for the prospector 
to examine the country If you provide tracks as W'e do in 
Victoria you will make inaccessible places accessible to the pros- 
pector. We have had parties in charge of a Government engi- 
neer out prospecting and working for w^ages without the slightest 
result accruing. 

Mr James Horn, M.P.: Perhaps I have had moregto do with 
applications for prospecting than most men in New Zealand. 
Many requests to the Mines Department for aid are made 
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through me, but quite a number are made direct to the Depart- 
ment. I have read Mr Downey’s paper with great interest, and 
I think he has made a lot of new and good points. I have 
always thought that if the local miner had expert advice 
he could do much better work than at present. Many of the 

£ laces to be prospected are far afield and off the beaten track. 

[r Downey suggests that practical men should assist prospectors. 
That is what 1 want. If you are going to prospect 
you must hav? local knowledge. If we could arrange 

prospect you must have local knowledge. If we could arrange 
that an expert would go with the local inspector the Department 
would have confidence in the work done, because the expert 
would be reporting to the Department. The prospectors could 
be encouraged bv being shown how to work, ana the expert 
knowledge would probably lay them on to something they never 
knew before. If we get to work as suggested by Mr Downey 
I think we shall get better results. In the old days the local 
bodies gave a lot of assistance to miners, because when things, 
were good they got the whole of the rentals for the claims and 
all the goldfields revenue in the district. All the revenue has. 
now gone, and the result is that when an application is made 
to a County Council for aid for prospecting the exchequer is de- 
pleted. In addition a great many members of the local bodies 
have no sympathy with miners. That applies in Central Otago, 
and therefore I say you get no help from the local bodies. Help 
must come from the Department. If the expenses are paid for 
two or three months you will get all the prospectors you want, 
and I believe that a great deal of gold will come to light. 


Mr T. W. Rhodes, R^P.: I have been associated with mining 
all my life. My remarks apply to North Island conditions. The 
South Island conditions are quite different. We deal entirely 
with quartz lodes or reefs. I believe that we still have a num- 
ber of prospectors with us. 

In my judgment the assistance given to prospectors under 
the regulations is insufficient to enable men to go out for any 
length of time in the backblocks when they feel that their wives- 
and families are going without tucker. It is all very well to 
talk about 39s per week being sufficient, but very often, owing 
to the interests of his family, a man has to turn to something 
else. If we can get prospecting going on the lines outlined 
by the Minister to-day it will be a very different matter, and so 
far as the North Island local bodies are concerned they are all 
willing to contribute if any feasible scheme is put before them. 
We have no difficulty there. Just before the war every local 
body put up £100, with a promise that more would be put up ir 
it was required. Gold is not found on the surface as it was in 
the earlier days. There is not the same inducement for men 
to go out, because men had a better opportunity of finding gold 
in the early davs than they have at present. I think the time 
has come to induce the prospector to look for metals other than 
gold. We have a good lot of other metals, and we want to see 
if we can induce the prospector to bring in samples of anything 
he does not know and to make use of the Schools of Mines in 
order to as^rtain its contents. The Mines Department is doing 
a oreat deal to assist in determining the contents of ore and its. 
value. 
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Another thing is to try to deal with the low grade ores. We 
have lodes in more than one part of the Hauraki district, which, 
according to their value, should be made quite payable proposi- 
tions. There are areas in the Coromandel district where you 
can get stuff worth about 30s per ton if you can find the right 
process of dealing with it. The material would have to be 
crushed. The ingenuity of man should be able to overcome the 
difficulties. 

Mr R. T. Stewart: I compliment Mr Downey on his very able 
paper, and the meeting is indebted to him for the way in which 
he has dealt with the matters put forward. I contend that the 
rejuvenation of the industry, if it takes place at all, must come 
as the result of testing the deeper levels, the introduction 01 
new machinery and the application of scientific methods to 
prospecting. I believe that the formation of associations as 
suggested by Mr Downey is most desirable, and 1 believe that 
such associations, co-operating with the Mines Department, will 
do much to revive the industry. 

Mr McPadden: The district Schools of Mines have done a 
great deal for prospectors, and 1 take strong exception to the 
statement that instead of reaching out for the prospector and giv- 
ing him the knowledge he stands in need of, they devoted them- 
selves for the main part to coaching candidates to face boards oi 
examiners. 1 agree with Mr Downey’s suggestion to form a 
Board, and I think the Schools of Mines should be represented 
on it. I also agree that local interest is essential. I cannot 
make out how Dunedin can be in touch with prospectors while 
we in Beef ton are not. 

Mr A. H. Kimbell: 1 wish to add my meed of praise to Mr 
Downey for the pains he has taken in writing this paper, whicn 
is of great interest. I would like Mr Downey to define clearl> 
what he means by a National Association, and to indicate what* 
areas should be prospected in the district under his control. I 
must join with Mr McPadden in regard to the strictures passed 
on the district Schools of Mines. 1 know only too well that 
the Schools of Mines, or most of them, through their directors 
and the members of their councils, have given very great aid to 
prospectors in all parts of the Dominion. The Schools of Mines 
and the Dominion Laboratory make assays free of charge for 
prospectors. The Dominion Laboratory imposes a condition that 
the locality where the samples were obtained must be disclosed. 
I think Mr Downey was a little unfair, though unintentionally, 
in his attack on the Schools of Mines. Reference has been 
made to the methods wo have in aiding prospectors in different 
parts of New Zealand. It is most difficult to know what to^do 
for the best. Our inspectors are required to ascertain the ex- 
perience of the different prospectors and to find out whether a 
particular locality deserved prospecting. I am satisfied that they 
nave visited the localities, generally speaking, and have been 
the means of giving expert advice over and over again. With 
reference to Mr Horn’s remarks, I may say that the whole of 
the mining revenue payable by people holding claims and other 
mining privileges is credited to the local bodies. If the local 
bodies in Mr Horn’s district are not prepared to help mining, in 
he prepared to support any amendment in the House to enable 
that revenue to be credited to the Mines Department? We shall 
have very much pleasure in helping him to spend it. 
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Mr J. B. Auld: 1 wish to congratulate Mr Downey on hi* 
excellent paper. We greatly appreciate the assistance which 
the Mines Department has given us in the Reefton district. We 
also appreciate the assistance given to us by Mr Downey and 
the Geological Survey Department. 

Mr Downey: 1 think the speakers have agreed that more 
prospecting is necessary, but nobody seems to be satisfied about 
the manner in which that prospecting is to be carried out. 1 
have tried to make some suggestions., and mentioned something 
in the way of a National Association. Reference has been made 
to the payment of prospectors. I do not think the genuine old 
prospector is a thing of the past. I believe that under certain 
conditions we could get men to do the work, but we may not 
get them at the present schedule rates of subsidy. My idea 
was to form provincial or local associations, which would enable 
men to go out and get something like a living wage. By a 
National Association 1 meant the formation of something that 
everyone could support. It might be only a matter of putting 
up £1, £ 5 , or £10. 1 believe that in New Zealand we can get 

sufficient men interested in mining to put in £8000 or £10,0UU 
between them. Surely there would not be great difficulty in 
arranging that. That would enable us to carry out a, great deal 
of prospecting, which would be done under the direction of com- 
netent men. 1 suggest that the men under the control of a 
National Association would be men of standing in the mining 
world — trained mining engineers to a large extent. Men giving 
financial support to such a scheme would be satisfied, knowing 
that in the spending of the money there would be good guid- 
ance, and that they would get a run for their money. I think 
that at such a Conference as this a body could be formed repre- 
sentative of all parts of New Zealand. I think that if it is pos- 
sible something on the lines I have suggested should be done. 1 
think Mr McPadden has taken me rather the wrong way. It was 
not in my mind to disparage the work of the district Schools of 
Mines, as l know the valuable w’ork they have done. What I meant 
was that it did not seem that the Schools of Mines made any 
special effort to give what I might call special lectures to pros- 
pectors. I think we should make an effort to' see that the men 
going out have a better mineralogical knowledge than they have 
at present. It is very gratifying to know that the paper has 
aroused so much interest, and 1 hope some good will result from 
it. 


The President : Mr Downey’s proposals are covered to a very 
large extent by a remit. It is our intention to set up a Com- 
mittee to deal with all matters of importance raised at the Con- 
ference, and the points mentioned by Mr Downey will receive 
most serious consideration. 
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Notes on the American Type of Dredge Operating at Rimtj 
Flat, Hokitika District. 

By J. F. Downey. 

The President: 1 have much pleasure in asking Mr Downey 
to place his paper on the table. 

Mr Ford: Mr Downey has described the machinery and equip- 
ment very thoroughly. The first dredge we had in California 
came from Otago, but it was not heavy enough. The company 
scrapped that dredge and built anotkor one, and so things went 
on until a dredge of this type was developed. We have had 
troubles, but have been able to handle considerable ground. 

Mr W. F. Sligo: 1 think this paper is of very considerable 
interest to the people of Otago in particular. The dredging 
boom started here about 25 years ago, and there were hundreds 
of dredges on the rivers and flats. Although a great deal of 
gold was won, there were many failures. I went over to Rimu 
Flat alter it bad been taken up by the first American syndicate, 
and after examining the ground I came to the conclusion that 
there was no chance of any dredge we had in New Zealand hand- 
ling the material. The Sandy Point dredge was put on the 
claim, but 1 maintained that it could not work the ground, and 
that proved to be the case. Many of the failures in Otago were 
attributable to the fact that the machines were incapable ot 
doing the class of work required. I am sure there is room on 
the Molyneux for a dredge like the Rimu Flat dredge. The 
returns got by the Golden River dredge showed that the values 
were there. It was only a question of power, which was not 
available. T do not think it was altogether the fault of the 
engineers, because the companies were formed with a limited 
capital. The difficulties in getting coal on board were very 
considerable, and tended to break down the industry. Electric 
power is now available from Roxburgh to Cromwell, and there 
seems to be considerable inducement to give the Molyneux 
another trial with a dredge like that working on Rimu Flat at 
present. 

Mr J. R, LeggO: J had the pleasure of visiting the Rimu 
Flat dredge, and T can honestly say it is a very fine piece of 
machinery. The great thing done for New Zealand is that it has 
shown how the proposition should be tackled. If a New Zea- 
land company had tackled the Rimu Flat proposition and had 
asked for £120,000 1 doubt whether it would have got the money 
in this country, and if it had got it I doubt if there would have 
been an engineer in New Zealand who could have designed a 
dredge of such capacity. This is one of the finest examples of 
how a difficult proposition should be tackled. The American 
people evidently sent engineers with instructions not to fool 
their employers and not to fool themselves. They guarded 
against under-capitalisation, to which Mr Sligo has referred. I 
believe the Rimu Flat dredge is paying quite nicely at present. 

The President: The dredge is certainly a real object lesson 
to us, and one of great value, as showing how difficult ground 
may be successfully worked. 

Mr Downey: There is no doubt that the putting on of the 
dredge has been an object lesson to the people of this country. 
Great courage was shown by the company in tackling the pro- 
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position and going to such a largo outlay. The Ainencan engi- 
neers have shown us that, provided a job is tackled m the right 
way and the right sort of plant is put on very poor and very 
difficult ground can be handled. 1 daresay there are other places 
on the West Coast where we shall have similar dredges in the 
future. Otago is another place where dredging is likely to be 
revived on a large scale. The information m the paper will be 
of considerable value to those engaged in the industry. 


Some Essentials for Successful Oil Development. 

By Frederick G. Clapp. 

The President: In the absence of the author Mr Kimbell has 
consented to introduce this paper. 

Mr A. H. Kimbell: Mr Clapp spent about twelve or eighteen 
months in making a detailed examination of several parts oi 
the Dominion for the purpose of advising a strong financial com- 
pany in Australia as to what it should do in trying to prove our 
oil resources. He is one of the recognised oil geologists of the 
world. Unfortunately he was not able to spend as much time 
as he desired preparing the paper. 

The President: 1 have read this paper with great care, and 1 
consider it is a useful exposition of the development of 
an oilfield, especially a potential oilfield. He has described the 
criteria in a most lucid maimer. In some American oilfields the 
geological conditions are totally different from those existing m 
New Zealand. in the mid-Continental oil region in America 
the rocks consist of a great succession of shales, sandstones, and 
limestone of very great antiquity. They dip towards the west., 
but they lie so flat that it is only by the most exact instrumental 
determination that the dip can he ascertained. The dip ranges 
from 4ft to 20ft to the mile, and, looking at a section in a creek 
bed, one would think, judging by the eye, that they are per- 
fectly horizontal. There occur little humps or domes, ana it 
is in these that the oil has accumulated. The chief work of the 
oil geologist is to discover the sites of these minor corrugations. 

Mr Turnbull: J have had some experience in regard to oil 
examination. When the industries Commission came round 
about five or six years ago 1 brought forward the question of 
boring for oil, and 1 strongly urged that no bore should be put 
down until a site was examined by a Government geologist or 
some competent person, so as to prevent “wild cats.” 

Mr P. G. Morgan : I have only glanced over the paper, and 
am not able to discuss it in any detail. Mr Clapp puts the case 
well as to what are essential conditions for successful oil develop- 
ment. He considers that New Zealand offers successful condi- 
tions for oil development, but that does not mean that the 
country will necessarily produce oil. I agree that New Zealand 
is likely to produce oil m commercial quantities, but it has not 
done so yet, and one cannot tell whether it will do so or not. 
Some oil has been produced in the Taranaki district and else- 
where, and there is no doubt that more will be produced. 1 
think the New Zealand oilfields will be found for the most part 
to be rather small, and that in various ways the conditions will 
be difficult. Every precaution must be taken not to waste money 
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in boring. So far nearly all the money spent in boring has been 
wasted. Hardly a particle of useful information has been got 
in the Gisborne district, and the results of the bores have been 
absolutely negligible. In order to avoid the mistakes of the 
past the first thing to do is to seek the advice of competent and 
experienced geologists. The necessary capital has to be found, 
and that capital must be wisely expended if the oil industry is 
to be successful. There are competent geologists at present, 
both in the Department and out of it. i think there need be 
no fear about the geology being adequately attended to. Oil may 
be struck somewhere in a few months, but it is more likely that 
it will not be struck within a year or two. It may be that 
half-a-dozen or more bores will be sunk before successful oil pro- 
duction comes in. 

The President: 1 am very hopeful that profitable oil will be 
found to the west of Waiotapu by boring in places selected by 
oil geologists. 

Mr J. Horn: 1 wish to propose a hearty vote of thanks to 
Mr Clapp for his paper. I have seen indications of oil in Tara- 
naki, and indications that were very strong in Gisborne. It is 
very disappointing, in view of the money spent in the Poverty 
Bay district, to find that we have not struck oil already. The 
first boring was done there in 1881. 1 spent a fortnight in a 
tent at the lagoon alongside the bore. Bubbles were coming up 
constantly, and barrels of oil could be skimmed off the lagoon. 
It will be a very fine thing for the country if oil is found. 

The motion, which was seconded by Mr Kimbell, was carried 
by acclamation. 


Shout Account of the Si .ugh fob Petroleum in Egypt. 

By H. T. Ferrab. 

The President called on Mr Ferrar to present his paper. 

Mr Ferrar: My reason for presenting this paper to the Con- 
ference was to give a few facts in regard to the development oi 
the industry in a new country. 1 have not touched on costs, 
because they have changed so much since the war. The search 
entailed a visit to large areas of desert. Unfavourable areas 
were eliminated, and by means of the geological survey the 
Government was able to concentrate on promising areas. The 
table at the end shows that the ratio of dry holes to producing 
wells is about seven to one. That will give some notion of the 
cost of opening up a new oilfield area. 


Sections of Coal Measures Kaitangata Coalfield. 

Mr Ongley: There are two series of coal measures which are 
uncomformable. 

Mr P, G. Morgan: Mr Ongley clearly states the main point 
- — that in the Kaitangata-Milton district there are two systems or 
coal measures which are uncomformable. Not only has there been 
material erosion between the two sets, but the earlier set has 
been titled and faulted, probably before the newer set was de- 
posited. Uncomformity has different meanings to different 
people. So long as in any considerable portion of a field there 
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is a discrepancy between the types there is unconformity in the 
strict sense of the word. In any case there is no dispute mo 
far as the officers of the Department are concerned. An old 
geologist. Sir James Hector, maintained that practically all the 
coal in New Zealand was to be found in one series of rocks, those 
of his Cretaceo — Tertiary age, but the work done during the 
last 15 or 20 years has shown conclusively that the coal is or 
more ihan one age. 

The President: 1 agree that there are tw r o separate coal 
measures, but Mr Morgan is mistaken in saying that Sir James 
Hector regarded all the coals as belonging to one age. Sir 
James Hector showed conclusively that the middle Tertiary 
Oamanuan coals lay unconformably upon the Senonian Shag Point 
coals. 1 have very much pleasure in moving a hearty vote or 
thanks to Mr Ongley for his very useful paper. The paper will 
be very valuable to mining men later on. 

Mr Ongley: Professor Park is not agreeing with me. As a 
matter of fact I am agreeing with w’hat he wrote many years ago. 


Protection of Underground Roadways. 
3y E. S. Wight. 


Mr Wight: 1 shall be pleased to demonstrate the work done 
at the colliery to anyone interested. The object in writing the 
paper was to help the Conference along and to show that we 
have been instrumental in using the cement gun for the protec- 
tion of airways. There is no doubt that at a oertain period the 
airways were subject to a great deal of fretting. We have now 
done some <3000 lineal yards of airways, and we are satisfied that 
the protection is warranted. A good many who are interested 
have visited the mine, and I think they are pleased with what 
has taken place. 


Mr Bayne: I congratulate Mr Wight and the Pukemiro Coal 
Company on the enterprise shown in the new method of protect- 
ing the roadways. There is no doubt that it has been a great; 
success at Pukemiro. Prior to the introduction of this method 
li Wer f- frettin £ Y? ry badly, and it was apparent that 
that \\ ould continue until they were seriously weakened A con- 
siderable amount of guniting was done, with complete success so 
tar as the stopping of fretting was concerned. I strongly re- 
commend people to visit Pukemiro, because this method is cap- 
able of successful application in other mines in the Dominion. 

Mr Wight: There is a very marked improvement in the light 
tTomg through the mine resembles going through a quartz drive.* 

Wh ?* offe ; t , would thi , s ! ’ a '’ e °n fires in mines? 
Would it help to extinguish fires or seal them upp 

Mr Wight: That is a matter of the conditions existing at the 
time m connection with fires, but it would certainly assist in 
this way, that if you had stoppings erected it would assist to 
make them airtight. There is no direct strength in guniting- 
it will not resist pressure. It is merely a protection against 
atmospheric conditions. 

Mr Kimball: Does .the cement break away very much? 
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Mr Wight: No. The work is not breaking away. it is 
standing up very well. The Waikato coal is very hard, shiny, 
and glossy, and there are places where the cement is not adher- 
ing so well, but that applies only in a few plaoes. In these 
operations we have gone through headings, faults, fire-clay, and 
so on. I do not think the cement would adhere properly in 
fire-clay drives, but it would adhere in rock drives. There is, 
however, no necessity for it there. You must timber in a fire- 
clay drive in our colliery 

The President: 1 think you will agree that we should com- 
pliment the author of the paper for introducing into New Zealand 
an effective method of dealing with coal mine roadways. This 
is a matter of extreme importance, and Mr Wight has certainly 
shown very great enterprise. 


The Trend of Mining Legislation in New Zealand. 

By Robert Gilkison. 

Mr Gilkison: There are three directions in which the legisla- 
tion on gold mining has been much altered in late years. The 
first is as to larger claims. In that way capital, which is abso- 
lutely necessary for the working of the ground, is encouraged. 
In the second place i have pointed out that irrigation had to 
be provided for. That is a very large subject, and the begin- 
ning of irrigation depended altogether on our Mining Act. In 
the third place 1 pointed out how the Minister’s powers have 
been extended in New Zealand. A remarkable thing is that 
they are not only administrative ' ut now they are beginning to 
be judicial. Certain claims cannot now be forfeited unless the 
Minister consents. In a hard-fought case it would mean cases 
in the Warden’s Court, the Supreme Court, and lastly before 
the Minister, but the Act does not say what the Minister has 
to consider or liow he is going to do it. it will not do to listen 
to one side one day and to another deputation the following week. 
He must make the people come and have the whole thing out 
before him, whether it takes a day or a week. L am referring 
to cases where the Minister’s consent is required for a declara- 
tion of forfeiture. 

Mr Kimbell: It applies only to water rights. 

Mr Gilkison: J think it refers to any claim that is subject 
to tribute. As regards water rights, these are applications, and 
the same rules should apply. The Minister should not hear one 
side privately and the other afterwards, but should hear both 
together. 1 find that 1 made a mistake in discussing the 
Kawarau dam. At the foot of page 274 I stated that the 
Warden did not grant the dam without the approval of the Minis- 
ter. The application was referred to certain Government engi- 
neers, and aid not require the consent of the Minister. 

The President: On behalf of the Executive Committee and 
the members of the metalliferous section of the Conference 1 
wish to say that we are very much indebted to Mr Gilkison for 
his very able paper. • Mining legislation is recognised as being 
amongst the most difficult of all in connection with the industries 
of New Zealand. It is very complicated. The Mining Act has 
been amended a great many times, and under the main Act and 
the amending Acts regulations have been put into force by 
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Order-in-Council. It has been almost impossible for a layman 
to follow the trend of the legislation, and for that reason the 
Ex ecutive approached Mr Gilkison with the object of getting * 
condensed account of the present trend. Mr Gilkison is the 
author of a standard work on mining legislation. His work is 
recognised throughout New Zealand as the authoritative text 
book on that subject, and it was for that reason we approached 
him, knowing his great qualifications to carry out this work 
thoroughly. 1 hope there will be a full discussion on any 
points requiring attention. I am glad that Mr Kimbell, Under- 
secretary for Mines, is here. Proposed amendments of the Act 
naturally come before him, and for that reason he is in a position 
to exercise a powerful influence on the trend of mining legisla- 
tion. 

Mr Kimbell: 1 would like to convey to Mr Gilkison my hearty 
appreciation for his action in writing this valuable paper. You 
will appreciate the value of it when you realise that Mr Gilkison 
is the author of a very interesting text book on mining legisla- 
tion in New Zealand. 1 would like to suggest that Mr Gilkison 
should bring his text book right up to date after the Mining 
Consolidation Bill becomes law next session. I propose to make 
a few comments on some of the statements made by Mr Gilki- 
son and I do so in the friendliest way possible. On page 270, 
under the heading of extension of power of the Minister, Mr 
Gilkison stated: — “The following is the substance of the condi- 
tions which have recently been imposed by the Minister on the 
license for a small special alluvial claim on the banks of the 
Kawarau River.” He then goes on to refer to the placing oi 
a suitable dredge on the claim. 1 suggest that you should re- 
consider that clause before the paper is finally printed and cir- 
culated. 

Mr Gilkison: The word “plant” should be used instead of 
“dredge.” 1 think the word “plant” was used by me. 

Mr Kimbell: The conditions you have given are not a correct 
repetition of what is required by the Minister. In all cases we 
have not put the conditions in as you have worded them. On 
page 271 there is another error. You refer to a dam or water 

race for more than 20 heads. In the Amending Act of 1919, 
Section 2, the 20 heads were reduced to 10. In the next para- 
graph you state that the consent of the Minister generally means 
the consent of the Department. 1 have worked under three 
Ministers, and 1 do not think that is a very fair statement to 
make. All the Ministers 1 have worked under have exercised 
their discretion. They expect me to advise them as to what 
course should be adopted, but they exercise their own discretion, 
and what they sav must go. There is another correction on 
page 273, where the words “20 heads” should be “10 heads ” 
Personally 1 welcome your criticism in a friendly way. It is 
only by just criticism that we can take advantage of men who 
are skilled in mining law or mining, and 1 am sure that feeling 
is not only my own, but that of the whole staff. With reference 
to Mr Gilkison’ s remarks about forfeiture, 1 may say we have 
not had a case vet, and I feel certain tljat if we have one the 
matter will be dealt with in a just way, having regard to the 
public interest. Mr Gilkison expresses some opinions on how 
legislation is prepared. The origin of all mining legislation 
arises out of comments made by wardens, lawyers, unions, and 
anyone interested in mining. They write from time to time, 
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and we take notes of the comments. Once a year we go through 
the book and put the whole position before the Minister. He 
states what he is prepared to do, and we get into touch with 
the Crown law draughtsmen and explain what is wanted. They 
then prepare Bills, which are introduced and referred to the 
Goldfields and Mines Committee, which goes exhaustively through 
the legislation. Those interested are given every opportunity of 
expressing their views, and nearly every session all sorts of people 
give evidence as to what they think should be done. If people 
think they are not getting a fair deal they might get a man 
like Mr Gilkison to go to Wellington, and we shall oe very pleased 
to see him up there. I have round it very difficult at times to 
know what should be done. There are some very astute people, 
who are out to make the most out of mining, and we have vo 
keep our wits about us to know what to do. We have letters 
to the Minister congratulating him on what has been done to- 
protect the mining industry, and while I am where I am now 
that is going to be my objective. 

Mr Nicholson: I think Mr Gilkison knows more about mining 
law than anyone else in New Zealand. Small claims, say, two 
or three acres, used to be granted by the Warden’s Court with- 
out any trouble, but now such matters appear to have to go 
before the Minister. 

Mr Kimbell: Where a claim is under 30 acres the applica- 
tion does not need to go before the Minister. 

Mr Nicholson: 1 think the area should be enlarged. Some- 
times there has been a delay of two or three months. A man 
might take up a prospecting license over 50 acres, and if it is 
granted by the Warden he might spend €2000 in prospecting. 
The Minister and his officei* are most conscientious, but we 
never know what is going to happen. 1 think that is one of 
the things that could have been left out. It was once possible 
to take a prospecting license over areas from one to 20 
acres, but now a poor man cannot take up less than 20 acres. 

Mr Kimbell: There is one over 15 acres. 

Mr Nicholson: He has to pay €1 for it. 

The President: No one doubts the sincerity of the Mines 
Department in its desire to promote prospecting. The Depart- 
ment is doing what it conceives to be the best for the industry, 
but it is our duty to stir up the Department occasionally, because 
Government Departments sometimes suffer from a kind of inertia, 
which is very difficult to overcome. 

Mr SligO: There is one aspect of company law to which I 
would like to refer, and that is in connection with new flotations. 
Take the case of a number of men who have worked a mining 
property for many years and who require more capital. Their 
idea is to form their small concern into a company, but they are 
the vendors of that property, and the vendors of a property may 
not subscribe to the memorandum of association or have their 
names in the prospectus. The result has been that the vendors 
really have to employ dummies to sign the memorandum of asso- 
ciation and the prospectus until a new company is formed. That 
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is causing considerable difficulty with new flotations. The ven- 
dors of a property must know mor4 about it than a new entrant 
into a company or a subscriber. I know that dummies have to 
be employed to sign prospectuses and assist in the flotation oi 
a company. It is very objectionable that we have to do that. 

Mr Kimbell: That comes under the Companies Act. That 
objection, or a similar one, was raised six or eight months ago. 
A practical miner who had spent money in improving a claim 
and who desired to promote a company could not become a direc- 
tor of that company. 1 took the matter up with the head of 
the Stamp Department. They tried without success to find out 
the origin ol‘ the Act, which has been in operation for 40 or 50 
years. We have asked the Stamp Department to repeal that 
particular section in the Companies Act when the next Bill is sent 
to Parliament for consideration, and they have promised to do 
that. 

The President: One remarkable circumstance in connection 
with the New Zealand Companies’ Act is that anyone with a 
dummy can promote and float a company, and can put after the 
title of the company, the word “Limited,” and that without 
registration, which is very liable to mislead the public. I think 
our Act should be put on all fours with the English Act. 

Mr Kimbell: I have noted in a great many cases in Otagu 
and several other, parts of New’ Zealand that the vendors’ names 
are not given in a prospectus. People are referred to some 
agreement in some lawyers’ office. The names of the vendors 
should be given in the prospectus, and the full consideration 
should be given. There should be some means whereby thos« 
making statements in a prospectus should certify as to their 
accuracy — (Hear, hear). 

Mr Gilkison: 1 thank you for the way you have received this 
paper. 1 am glad to see that the subject of legislation interests 
all who are connected with the mining industry. 1 thank Mr 
Kimbell for the suggestion to bring out a second edition of my 
book on mining law, but there is so little demand for works of 
that sort that it does not pay. If the Government will under- 
take to print the book L shall be very pleased to supply the 
matter. — (Applause). There w T as no profit from the first edition, 

and there was a much larger sale then than there would be now, 
so that a second edition would result in a loss. As to the con- 
ditions in regard to special alluvial claims, I condensed that part 
of my paper from a full copy of the conditions which I received 
from a responsible person, showing what had actually been done. 

I shall be glad to show that to Mr Kimbell. 1 said that the 
consent of the Minister generally meant the consent of the Depart- 
ment, and I think 1 was only making an inference of common 
sense. We have one Minister in New Zealand, with his hands 
full of many other things. Mining is only one of many port- 
folios, and how can ho possibly attend to applications for every 
dam in New Zealand. Here and there a matter of policy will 
come forward, and no doubt he will decide that for himself/ By 
using the word “generally” 1 meant to refer to ordinary matters 
of routine which are so small that they must be decided by the 
practical men and the head of the Department. The question 
raised by Mr Sligo has not been considered in my paper. It is 
a very big question, and one which would very well stand dis- 
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cussion. It is a pity we did not have a paper on that as well. 
The Minister has referred to that, and 1 can see that we are 
on the verge of new legislation, which is very much required. 
Whatever legislation is passed it must refer to prospectuses. 
Forestry prospectuses are just as much at fault, ana some of the 
very worst frauds penetrated have been in connection with lana 
out up for fruit-growing purposes. There is wickedness spread 
over every industry, and a tightening up of the legislation xs 
much required. 

Mr Sligo: I move a hearty vote of thanks to Mr Gilkison 
for his fine paper. 

Mr Kimbell: I second the motion. I feel sure that Mr Gilki- 
son has put an enormous amount of work into the preparation 
of the paper. We probably cannot realise the pains taken in 
compiling it, because the existing law really is a monstrosity. 
This paper will be of very great interest to those interested in 
mining, and I wish to convey to Mr Gilkison the appreciation or 
the Minister for the generous offer to prepare a second edition 
of the book. 

The motion was carried by acclamation. 


Big Blasts with Well-Drill Holes and Tunnelling. 

By John R. Leggo. 

Mr Leggo: This paper is the result of an endeavour to show 
the most economical way of dealing with big quantities of 
material, such as ore, metal, the removal of hills, and anything 
of that sort. 1 think tunnel blasting, as compared with shorter 
holes or ordinary drill holes, will be found to be more economical 
and more effective in big blasi&, because we have the full energy 
of the power of the explosives, whereas with smaller shots they 
are so small that very olten you do ndt get the benefit of the 
full energy given off. At the end of the paper there is a de- 
scription of a blast about to be carried out by the Wilson Cement 
Company. Their system of blasting is drilling very deep holes, 
varying in depth from 120ft to 240ft or 260ft. The size of the 
holes is 5Jin, and the cartridge is a special one of Nobel’s make, 
5in in diameter. We have to provide a strong cord or fishing 
line, by which we can lower these cartridges, which weigh 251b, 
to the bottom of a hole, otherwise the friction would start them 
off. Instead of firing these shots by means of ordinary detona- 
tors, they are using what is known as the Cordeau-Bickrord fuse. 
This is one of the finest things 1 have known in late years. Jr 
is charged with T.N.T., and the speed of detonation is 17,500ft 
per second. The advantage of this over the ordinary detonator 
lies in the fact that if you have alternating strata of soft ana 
hard material you can so place your charge that it will be in 
the hard stratum and your tamping in the soft stratum. There 
is another very great advantage, and that is that you are firing 
your shot from the collar of the hole instead of having the de- 
tonator smothered and covered by many feet of tamp- 
ing, so that in the case of a missed shot there is no necessity 
to interfere in anv way with the shot. That is a very 
fine advantage. This fuse gives the explosives a wonderful fillip. 
It is a booster, and eliminates the chance of burning, 
which would very often occur in the firing of big shots 
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Kke we are doing at present. It seems almost contrary to reason 
but it is a fact that in a very long hole the continuity of the 
wave gradually dies out. You would think it would intensify, 
but it does not. Possibly at the bottom of the hole you find a 
fair percentage that is practically wasted. This fuse does away 
with that. 

The President: Mr Leggo is a highly qualified expert in the 
matter of explosives, and his paper will be read not only with 
interest, but with profit. I shall use it very largely for my young 
engineering students. 1 thank Mr Leggo very much for his 
kindness in writing the paper for us. 

Mr Wr R. Smythe: On page 222 we have a diagram showing 
the mode of putting in cross drives. We have adopted that 
method, but one thing that struck me was this : For the sake 
of safety you must put in a main drive before you can start 
cross-driving, and there is a little time wasted before you can 
put two sets of men at the cross-drives. Does Mr Leggo think 
it would be a disadvantage if two drives were put in at the face 
and two charges were put in ? These two charges could be put in 
simultaneously. I would like to ask Mr Leggo if he thinks it 
advisable in a block of ground that simply wants to be given 
a shock to divide the area with a cross-drive and put half a 
charge in each end and a heavy charge right in the centre. 

Mr Banks: I have had no experience with big shots such a» 
those referred to in the paper. \Ve frequently have the experi- 
ence that portion of the charge is not detonated and is picked 
up in the rock after the explosion. If it burns it is also bad 
I have usually come to the conclusion that that was due to 
improper loading of the hole, and I think that by more careful 
loading on the part of the miners there would not be much of 
that. It is a most important point. Apart from the loss of 
material there is a danger of unexploded material getting amongst 
quartz and causing an explosion afterwards. 

Mr Downey: I would like to add a few words of apprecia- 
tion regarding the excellence of the paper. The only regret i 
have in connection with it is that it is not appealing in a large 
way to people who are more interested in large blasting than 
those attending this Conference. I think it might perhaps have 
added to the value of the paper if Mr Leggo had given us a little 
more information about the number of large blasts fired in New 
Zealand in late years especially in regard to the matter of costs. 
The use of big blasts is beginning on the West Coast. I notice 
that the cost of a blast at Mosgjel amounted only to the small 
sum of 2$d per cubic yard. I think quarrying is allied to min- 
ing now, and it seems to me that it would have been appropriate 
if the quarry owners had been invited to this Conference. I 
think it would be a good thing if this paper could be brought 
und^v the notice of those people. The cost is generally very 
much higher than 2$d. A paper like this, giving the cost, would 
be of very great interest to municipal and other public bodies 
of many kinds, in addition to the man in charge. 

Mr Whitley: I congratulate Mr Leggo on his valuable paper. 
When it is circulated l think it will be very useful to the quarry 
owners of Otago. If the Lawrence cements could be broken 
down for 2£d per cubic yard probably the owners could make it 
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payable proposition if the values are as stated — 6d per cubic 
yard. I am satisfied that if the system of big blasts were 
adopted it would considerably reduce the cost of quarrying stone 
in most of the big quarries throughout Otago. 

Mr Leggo: In regard to two tunnels for one blast, it is pre- 
ferable to have one tunnel at a cross-cut from the main drive, 
because your explosives are thoroughly covered and enclosed, 
leaving no possible chance of expanding energy like through the 
barrel of a gun. I have in mind a terrible disaster in a Govern- 
ment quarry at Ohakune, where a shot was put in with the 
chambers at the very end of the quarry, like cartridges would 
be in the breech of a gun, but unfortunately in testing the con- 
tinuity of the current they used two dry cells. The power in 
these cells was sufficient to fire 50 holes, with the result that 
five men were killed. One man’s remains were never discovered. 
I would strongly recommend one drive and a cross-cut from there. 
As a rule this can be done while other work is going on, unless 
you are waiting entirely for the big shot. Furthermore, it is 
a good thing to have a section ol porous concrete absolutely 
bottling the explosive in its position. With reference to some 
explosives not tiring 1 may say that the continuity of a wave 
gets weaker the further it goes, and when it becomes a case of 
tiring through heat, high explosives will explode suddenly when in 
contact with heat equal to about 1750 degrees Fahrenheit. Very 
often there is only a little stuff left that has had time to do its 
work. Sometimes burning is due to overcharging, and at other 
times it is due to careless charging. At times explosives are 
not of the same sensitiveness. There is so much nitro-glycerine 

E oured into the tub, and it is quite possible that a few plugs 
ave not got the percentage they should have. We have fired 
a great number of shots lately, and the last shot panned out at 
about less than 4d. Wc have had, 1 suppose, 100 big blasts 
within the last five or six years. Lt is only recently that these 
big blasts have become so popular, and 1 am sure that people 
engaged in procuring metals or minerals in big quantities will 
find it very suitable. lt is not, of course, suitable for all 
classes of work. In reply to Mr Smyth’s question, 1 would 
advise a division into two blocks. We are going to fire a shot 
at the Arapuni deviation tunnel ? and we have to shift what 
engineers call a dumpling containing about 3500 cubic yards. 
The stuff has to be so crushed up that the river will carry it 
through the deviation tunnel. J am quadrupling the ordinary 
charge to make sure that the stuff will be carried through by 
the water. 1 am charging kerosene tins full of explosives, and 
in each 1 am putting three detonators. We shall fire scores of 
tins, and shall take the “juice” from the main line. We hope 
it will be a success. 

Mr M. Paul: When the quarry owners know what can be 
done by explosives and the cheapness of explosives the company 
will be doing good business. 
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The Mining Industry in New Zealand and the State Aid 
and Revenue. 

By A. H. Kimbell. 

Mr Kimbell: This paper speaks for itself, but 1 would liko 
to stress the statement that from January 1, 1875, till March 
31, 1925, the revenue paid by the Government to local bodies in 
respect of goldfields revenue and gold duty was £3,706,234. It is 
my intention to keep tins going from now and to keep the 
information up to date. 

The President: The paper is a very useful one. It contains 
the kind of statistics wliich one very often wishes to refer to. 

Mr J. Horn: Probably 1 come in contact with Mr Kimbell 
and the Minister as much as any other man in the House. On 
the whole 1 think the Minister is sympathetic, and so is Mr 
Kimbell and his officers. Very often we do not get what we 
want, but we get a “slice of the bacon.” Mining was put m 
an awkward position when after the war the export of gold 
was resumed. Last year 1 saw the principal mines of Western 
Australia and also the principal mines of South Africa, and 
came in contact with all tne men. They all got a bonus on their 
gold from the time the restriction was put on until it was taken 
off, which we never got in New Zealand. 

Mr Kimbell: It was not a big one. 

Mr Horn: That, in my opinion, was a set-back, from which 
it will take years and years to recover. We had that question 
before the House. First, the blame was put on the Associated 
Banks, then on the Government, and finally on the Imperial 
Government, but we never got satisfaction. We tried hard to 
get a bonus. While wages increased and the cost of material 
increased 200 or 300 per cent, we never got anything, but in 
Australia and South Africa the restriction on export was taken 
off about nine months before it was in New Zealand, and it was 
during those nine months that the high price was got for gold. 
We have it on record that just on £7 per ounce was paid for 
gold, while we were getting £3 17s 6d in New Zealand. I think 

that owing to the strong case that was made out the Minister 

of Mines lias opened liis purse to a slightly better extent than 
previously, and I think it is recognised that the Government 
must help mining better than before. I hope that will con- 
tinue, and that we shall get more money for prospecting and 

otherwise than we have been getting. 

Mr Banks: The embargo on the exportation of gold was not 
lifted here for many months after it was lifted in Australia and 
South Africa. If the Waihi Company had been able to take 
advantage of the maximum price nine months or so earlier it 
would have represented an increase in our selling value of about 
£140,000. The serious part was that during the war our costs 
increased very considerably, and until we were able to take 
advantage of the higher price we were at the disadvantage ot 
paying an increase of about 60 per cent, in wages and stores. 
For 600 men that meant a very big thing. We know the Govern- 
ment of New Zealand got no direct benefit from that, and I 
think the banks got no benefit. I suppose the Home Govern- 
ment got the gold, but it got no actual benefit. The benefit 
we would have got would have been in selling the gold to advan- 
tage in London to meet the position of the high American ex- 
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-change. In Western Australia lately they have been considering 
the question of a bonus for the production of gold. That is a 
thing which might be well worth considering as a means of 
stimulating production in New Zealand from new districts and 
new mines. One can hardly say that it should be employed in 
the case of the Waihi mine, where we are making a handsome 
profit and have a long life. 1 do not see that a bonus should not 
apply in the same way as the Government offers a bonus on 
quicksilver, iron, and so on. 1 think we should have an oppor- 
tunity of discussing it. 

Mr Auld: 1 wish to congratulate Mr Kimbell on his valuable 
paper. It is principally statistical, but statistics are valuable. 
We cannot help being struck by the magnitude of mining and 
the important part it has played in the prosperity and develop- 
ment of the country. V»e must also acknowledge the valuable 
assistance given by the Department. Independent of the geo- 
logical survey, £1,878,628 has been spent by the Department on 
metalliferous mining in one way or other. The sum of £11,272 
has been spent on the geological survey, making close on 
£2,000,000 in assistance towards mining. in the South Island 
£0,000,000 has been paid in goldfields revenue. Does that in- 
clude royalties from timber taken from reserves ? Four-fifths 
of that revenue is taken from us under the Mining Act, and it 
should be given to us. 

Mr W. R. Smythe: 1 must congratulate Mr Kimbell on the 
amount of valuable information he has got into this paper. The 
local bodies have secured something like £.‘1,500,000, and the 
amount spent by the Department is close on £2,000,000. Sup- 
posing it had been in one Department, the exchequer would have 
been over £1,000,000 to the good. The country is reaping a 
tremendous asset from the work done for the mining industry by 
the pioneers. 

Mr Sligo: I am very pleased that the question of the Govern- 
ment confiscating the gold during the war has been referred to. 
We made quite a good fight some years ago in the endeavour to 
recover something. There is no doubt that those running min- 
ing claims at the time had a very hard row to hoe. 

Mr Auld: 1 shall di •aw the attention of the dairying people to 
the fact that the Mining Department is giving them access 
their farms, and the timber on many farms has been cleared, 
thus giving them a better opportunity of developing their land. 

Mr Kimbell: The figures I have given do not include all timber 
royalties. As to the legal position attaching to whether the 
local bodies should get that money or whether the State Forests 
Department should retain it I cannot tell you offhand. I have not 
been following closely the recent trend of State Forestry legisla- 
tion. I know that the amount spent by the Government and 
by the local bodies out of mining revenue will endure for many 
years. We took over a mining race at Roxburgh which cost a min- 
ing company about £76,000. The race was handed to the Public 
Works Department, and then to the Power Board. The water is 
now being used for power, and the energy is being distributed, and 
the water is then used for irrigation. 1 venture to say *hat 
most of the bridges in Central Otago come out of goldfields 
revenue or from the Public Works Department. People are very 
apt to forget what they owe to the Mmes Department and what 
mining has done for New Zealand. 
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Mr Smythe: 1 move a hearty vote of thanks to Mr Kimbell 
for his valuable paper. 1 think it is a very important one. I 
think we have enjoyed it, and that we shall be able to make 
very good use of it. 

The motion was carried with hearty applause. 


Boiler Water : Its Composition, Effects During Use, 
and Its Treatment. 

By D. B. Waters. 

Professor Waters: This paper has been written with the 
object of bringing out the effect of different boiJer waters. .At 
the end of the paper J have made some suggestions. During 
the last three or tour years a number of people have brought 
samples of boiler water to me, and have asked what was to be 
done because the water was giving them trouble. 1 would advise 
all those who are using water for boiler purposes to have it 
analysed and reported upon before they use it, in order to find 
out what effect it will have. 1 know that in different instances 
in Otago I have helped people m that direction. When you 
have a number of water supplies it is well to know which w r ater 
is the best and which is the second best if the first supply runs 
dry. I hope this paper will be helpful to members of the mining 
community and enable them to <*00 what should be done in regard 
to boiler water. 

Mr Wight: 1 would like to say a little in corroboration of 
Professor Waters’s lemarks. The waiter we have been using 
has been very hard, and has been making a heavy incrustation in 
the tubes. We sent samples for analysis, and treatment on the 
Larsen retort principle was recommended. We installed that 
plant, and the result has been very successful. We reduced 
the hardness of the water from 13 to about 2£. It is a treat- 
ment in which wo use unslaked lime. It is very simple and 
very cheap. It is automatic, and according to the amount of 
w r ater used a quantity of lime is supplied, so you cannot get too 
much or too little. We have saved a great deal in labour in 
cleaning tubes. I recommend anyone who is troubled with boiler 
water to carry out Professor Waters’s suggestion and have the 
water analysed. 

Mr W. Donovan: One point which 1 would like to stress is 
corroding, due to gas. 1 have not known of this in boiler water, 
but it lias occurred in hot water systems. Most waters contain 
a certain amount of dissolved organic matter. The failure in 
many hot water systems is due not to scale, but to the forma- 
tion of acids. I think tins is one of the finest reports on boiler 
waters that it has been my pleasure to peruse. 

Mr Bradley: 1 think w T e have got something we have been 
long looking for In connection with hydraulic plants we aie 
in the unfortunate position of having to use w'ater T 11 dry 
weather the^ water is very foul, containing acids and iron salts 
as well. We have adopted a primitive system of overcoming the 
difficulty by drying out with lime. It is very crude, but it is 
having a beneficial effect. We have no great catchment area, 
and have to conserve what rain water we can get. We are 
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suffering great loss from corrosion. Our sincere thanks are 
due to Professor Waters for his very valuable paper. I am 
very thankful for getting it before us. 

Mr A. Gillanders: During my long experience with mines 
and other things 1 have seen boilers badly used through bad 
water. At Shag Point we were depending on water which was 
absolutely salt. From one boiler we took 14 large barrels or 
sediment. It cost a large amount for repairs, and no sooner 
was one boiler repaired than the other was done. That occurred 
three times. That shows the importance of having water treated, 
and knowing how to treat it in the first place. If we had known 
sooner how to treat the water we would have avoided a huge 
expense. I wish to thank Professor Waters for his most valu- 
able paper. 

The President: 1 think we all agree that the paper is a most 
useful one. It will be appreciated by professional engineers 
and also by students. It is a condensed text book on the subject 

Professor Waters: I wish to thank members who have spoken 
for what they have said. 1 consider that every boiler compound 
should be required by law to state on the label what it contains, 
because some of them are 99 per cent, water, and others con- 
tain a large amount of silica and other harmful things. 

The President : 1 move a hearty vote of thanks to Professor 
Waters. I wonder if you realise the difficulties under which 
he worked when he wrote the paper. lie was a very sick man 
indeed, and he showed great courage in writing it in order to 
have something on record for us. 

The motion was carried by acclamation. 


The Auriferous or Conglomerate Cement Deposit of the 
Tuapeka District, Otago, N.Z. 

By Wm. R. Smythe. 

Mr Smythe, introducing this paper, expressed pleasure at 
being allowed to do so. The point he wished to make, he said, 
was that only a small amount of the huge area of auriferous 
conglomerate existing around the districts ol Blue Spur, Wether- 
stones, Paddy’s Point, C tenure, and Adam’s Flat, hud 
been worked, and although some £5, ()()(), 000 worth of gold 
had already been won the quantity had rivalled, if not excelled, 
that of any auriferous deposit in the South island. It had been 
estimated that near Wetherstones alone some 4111, (XX), 000 cubic 
yards awaited treatment, and allowing a conservative return of 
6d per yard this in itself would yield over £10,000,000. 

In referring to the treatment of the cement in the past, 
Mr Smythe said that the method that had been generally employed 
was the stamper battery or crushing mill. This method was 
used at Blue Spur, Waituhuna, and Wetherstones. Subse- 
quently much of the cement was dislodged by blasting, and 
further disintegrated by hammer, gad, and pick, after which water 
was led over the face and the material conveyed through sluice 
boxes by gravitation. 

The President referred to Mr Smythe as an optimist and a 
pioneer, and said that if he got only 10 per cent, of what he 
expected the country would be the richer for it. 
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Professor Waters said that Mr Smythe had mentioned 6d per 
yard as a possible return if the cement were treated. This, in 
his opinion, was a low value. He would ask Mr Smythe if it were 
the case that the richest deposits lay on the slide of schist rock. 
As had been stated previously, treatment of the cement had been 
carried on by means of stamper batteries, but it must be re- 
membered that in those days the batteries were comparatively 
light, and that the present-day heavier and greatly-improved 
type would give better results. He submitted that the success- 
ful treatment of these deposits was a problem which should be 
laid before the Mines Department, and added that a deposit of 
auriferous cement of such huge dimensions was worthy of 
thoroughly systematic consideration as to which was the best 
method of treating the cement and what crushing appliances 
would be the most successful in disintegrating it. In view of the 
abundant supply of water power available there could, of course, 
be no other process than sluicing for the final operations. Mr 
Smyth was to be congratulated on his paper, which was thought- 
ful and was not bound up in past history. 

Mr W. F. Sligo congratulated Mr Smythe on his paper. He 
remembered when, some years ago, Mr Donald Reid nad estab- 
lished a stamper battery for the disintegration of the cement, 
which did not prove altogether successful. It was a question 
whether the material was altogether suitable for treatment by 
this means, and he would ask Mr Smyth if it were not the case 
that the gold was more or less free, held together partly by 
chemical action and partly by its intrinsic weight. If such were 
the case there should be some method of winning the metal by 
some other means besides crushing, or without crushing at all. 
It was a question whether rollers would not be more suitable 
for the preparatory disintegration. 

Mr A. H. Kimbell said that a proposal had been made to 
the Mines Department some five years ago that the Government 
should send men to America to ascertain whether it were pos- 
sible to purchase plant to deal with the cement by mechanical 
means. Instead of agreeing to that the Department received 
information from America which pointed to the conclusion that 
the most satisfactory way would be by sluicing. 

Mr J. T. Johnson asked if consideration had been given to 
a method of lifting the disintegrated material. Some years ago 
he had investigated tin mining methods in Queensland and the 
Malay States, and he had also been commissioned to go to Tas- 
mania. By the courtesy of Mr Lindsay Clark there had been 
placed at his disposal the result of experiments which had been 
carried out with regard to the different types of elevator, and 
it was found that where the hydraulic elevator worked to 10 per 
cent, only of its theoretic efficiency the mechanical elevator 
worked to 37 per cent, of its theoretic efficiency. If the water 
power were used only half the water would thus be necessary in 
the latter case to give three times the efficiency. In addition, 
he understood that a great proportion of the water would be 
required for disintegrating the race, so that the saving would 
be valuable. 

Mr Smythe: The gold was undoubtedly richer on the bottom 
of the layer which lay on the faulted schist rock, but that colours 
had been found almost from top to bottom of the deposit, which 
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in places was from 600 to 600 feet in thickness. The streaks 
which ran through the cement were often rich, and he had seen 
lldwt taken from one cubic foot of material. 

In reference to Mr Sligo’s query, he said that the material 
was not like quartz, and the gold was not imbedded, but free, 
and was held together partly chemically and partly by weight. 


New Zealand Iron Industry. 

By J. A. Heskett. 

This paper was read by Mr J. R. Leggo (Nelson) in the 
absence of the author. The paper, said Mr Leggo, was so 
technical that he himself had not gone through it. In fact, he 
did not know what was in it, although he did know the struggles 
Onakaka had gone through. There had, however, been proaucea 
at the works 3000 tons of excellent metal which had been dis- 
tributed thioughout the Dominion, and glowing reports had been 
received from all the foundries where it had been used. The 
Northern Steamship Company of New Zealand had a new cylinder 
constructed from Onakaka iron, and had reported that they had 
never seen a better casting since the Company was a company. 
He could assure the delegates that Onakaka iron works were the 
nucleus of a fine industry. The Government had been kind 
enough to grant a bonus of 80s per ton, which had been of con- 
siderable help, but in time they hoped they would be able to do 
without this. Meanwhile, he was happy to tell them that even 
outside the bonus the concern was now showing a small profit. 
Of course, their furnace capacity of 30 tons per day was a mere 
bagatelle compared with the huge blast furnaces of Great Britain 
and India, but those present would realise that the new industry 
was worth fostering. 

The President: The establishing of the Onakaka works was 
an industry of not merely local interest, but of national import- 
ance. If in time of war we were isolated for 18 months we 
would not have the arms to equip our manhood. Wheat and 
wool were all very well, but for effective defence we need 
iron and steel. He was pleased to hear that Onakaka was pay- 
ing. At present it was an infant just crawling, but when it 
walked he hoped that the Government would increase its bonus. 
Britain had oecome great mainly through its iron and steel 
industry, and there was no reason why New Zealand should non 
follow the lead of the Homeland. 

In proposing to Mr Heskett a hearty vote of thanks, which 
was carried by acclamation, Mr J. Horn (M.P. for Wakatipu) 
said that if war broke out the fact that New Zealand could rely 
on her own iron resources would be an outstanding factor 
of inestimable benefit. He could recollect when during the 
period between 1916 and 1920 it was almost impossible to obtain 
material for dredge buckets, the price of which rose from £20 
to £84 apiece. Such a shortage or iron and steel over a lengthy 
period would mean that mining would be forced to come to * 
standstill, and although the weekly output of the Onakaka works 
was only 200 tons as yet, it was a great thing to know that we 
had it within our capacity to produce iron and steel from our 
raw material. 
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New Zealand Legislation Dealing with Petroleum and 
Natural Gas Production. 

By A. H. Kimbell. 

Mr Kimbelli in introducing his paper, stated that it was 
mainly intended to act as a guide to the many people who haa 
hitherto experienced great difficulty in obtaining rights to pros- 
pect for oil on Crown-owned lands. Lawyers in different parts 
had at times been unable to determine what procedure should be 
followed, and those present would notice that the law on the 
subject was both comprehensive and complicated. If they turned 
to page 61 and 62 of his paper they would see several sugges- 
tions which might be discussed with a view to having a Bill 
passed amending the existing legislation and dealing specially 
with petroleum. 

Professor Waters read a letter from Mr A. H. P. Moline, of 
the Taranaki Oil Company, who stated that in his opinion new 
legislation was needed in this matter. In addition Professor 
Waters added that Mr Moline expressed regret at not being 
present , mid stated that the laws covering the prospecting for 
mid development of petroleum, required overhauling. Mr Kim- 
bell’s paper had placed before them several valuable sug- 
gestions as to how this might be accomplished. 

Mr G. L. Tacon said that, although he was not a geologist, 
he had had a good deal to do with oil in the near East, and he 
assured the meeting that the position in Greece and Turkey was 
not unlike that in New Zealand. He urged that, in the event 
of profitable oil being found, the rights should be vested in 
British hands, and no other. It was inconceivable that any of 
the foreign oil companies should have the power to tie us up m 
a knot. As Mr Kimbell had suggested, a comprehensive oil 
right should be granted to those who wished to search. 

Mr Kimbell, in reply to the previous speakers, said that there 
was little left for him to say, but he expressed a hope that the 
Conference would pass a remit embodying the suggestions 
embodied in his paper. 

On the motion of the President a vote of thanks accorded to 
Mr Kimbell was carried by acclamation. 


A Section of the Coal Measures and Associated Beds in the 
Western Part of Huntly Coalfield, AVaikato, Auckland 
By John Henderson. 

Dr J. Henderson stated that it was hardly necessary to make 
any explanation of his paper, which consisted mainly of an 
attempt to show the recent borings of the coal beds at Glen 
Afton and Waikokowai. The sequence of the beds was simple, 
and beyond presenting the graphic section he had nothing furthei 
to say. 

The President stated that he was interested in the locality, 
as he had made the first geological survey of the district in 1885, 
and knew it well. In those days, however, conditions were vastly 
different to what they were to-day, as there were no roads and 
no facilities for transport. He was glad to find that the result 
of Dr Henderson’s investigations agreed with his original survey. 



Ohai Coalfield, Southland, N.Z. 

By G. S. Lan&ford and J. J. Mosley. 

Mr Langford stated that as there had not been much syste- 
matic prospecting done on this field, he was not in a position 
to give a great deal of detail. He trusted that those present 
would notice that he had drawn attention to the tremendous 
waste of dross on the field. 

Mr J. T. Mosley also referred to the waste of small coal at 
Ohai, about one-third of which, he said, went over the dump. 

The President: Whose fault is that, the fault of the method 
of working, the fault of the workers, or the fault of the coal? 

Mr Mosley: 1 think it is the fault of all three combined. 

Mr P. G. Morgan considered that the joint authors of the 
paper were to be congratulated. At Ohai a large area was being 
developed, and the coal was a good household fuel. Unfor- 
tunately, as Messrs Langford and Mosley had stated, about 33 
per cent, of it became dross. This was nobody’s fault in his 
opinion, as the householders would not use slack, and it was not 
possible to burn it under boilers, with the result that all this 
small coal was wasted. The calorific value was just as great 
as that of large coal, and if it could not be used in its present 
form it might be used as briquettes or in pulverised form. If a 
cheap method of briquetting could be found (not by pressure 
alone — the moisture in the lignite would prevent that being suc- 
cessful), but by means of a cheap binder combined with pres- 
sure, the problem of this waste would be solved. 


Spontaneous Combustion and Underground Fires in Coal 
Mines : Causes and Methods of Dealing with 
the Same. 

By W. and F. Carson. 

Mr Wm. Carson introduced this paper, and stated that the 
subject was one of vital importance to coal owners and mine 
managers throughout New Zealand, as New Zealand coals were 
all more or less subject to spontaneous combustion. The deduc- 
tions contained in the paper were the result of many years’ 
experience with underground fires. He and his Brother hoped 
the paper would prove helpful, and would welcome full discus- 
sion, as the successful dealing with mine fires made for safety 
and the economical working of New Zealand coalfields. 

The Hon. W. H. McIntyre stated that it was wuth consider- 
able diffidence that he rose to speak in the company of experts. 
His only qualifications were that he was a practical miner, with 
33 years of coal mining to his credit — 10 in the Old Country and 
23 in the Dominion. He wished to congratulate the Messrs 
Carson on their paper, and on their methods of dealing with 
fires. Everyone must agree with Mr Carson’s remark that the 
subject of mine fires and their treatment was a vital one to 
everyone concerned with coal mining. One weak point he had 
noticed in the paper was the fact that the authors did not appear 
to have given sufficient attention to the prevention of mine nres, 
and this matter was most important, as fires in a mine were the 
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managers' greatest nightmare. He maintained that mine 
fires were due to bad mining methods in the past, and operations 
had now to be performed to prevent their recurrence, and to 
attempt their elimination. From practical experience he wa& 
convinced that 75 per cent, of the underground fires which 
occurred to-day were preventable, and one outstanding cause 
of fires in New Zealand mines was undoubtedly the fact that m 
numerous cases the pillars were left too small, and the drives 
driven too wide and too high. He would like to ask Mr Carson 
the size of the pillars in the Kaitangata mine, and also the thick- 
ness of the overburden. He had visited the mine, and was 
impressed wdth the smallness of the pillars, which appeared to 
him to be fretting. He considered that there was all of 500ft 
of overburden, and this being the case the size of the pillars 
was quite inadequate. His experience in the Old Country was 
that the pillars were twice as long and twice as broad. Further, 
he would have no drive more than 12ft wide or 12ft high, and 
he submitted that the Conference should give the Government a 
lead in establishing legislation which would force all pillars and 
drives to be of a standard size ; this, incidentally, would assist 
in the prevention of fires. 

He had seen a fire in the Old Country effectually sealed off 
with only two stoppings. In the mine where he worked there 
had been a number of fires, and no less than 43 stoppings 16ft to 
18ft high and 18ft to 20ft wide had been built at enormous cost. 
A strong comparison could be drawm between this and the 
economy of only tw r o or three openings. In conclusion, Mr 
McIntyre said that he hoped the paper would provoke discus- 
sion, and that it w'ould be impressed on mine managers that 
it was necessary to evolve some scheme for the prevention or 
fires. Jn any mine, fires not only meant a great loss of coal , 
but also a shortage of its life. 

Mr A. G. Macdonald (Malay States) said that there wa^ 
one coal mine only in Malay, and the coal was particularly 
subject to spontaneous combustion, so much so that it could not 
be bunkered. The company had introduced another method, 
that of filling with sand, which had proved very successful. 
The drives in the mine were now only six feet wide, any extra 
width being also sand-filled. 

Mr A. S. Gil landers agreed with Mr McIntyre in his remarks 
regarding the size of pillars. Kaitangata coal was very liable 
to spontaneous combustion, and he had seen heaps of it burning 
on the side of the roadway. One difficulty he found was when 
a pillar was taken dow r n the heaps of small coal under the falls 
invariably fired, and it was found necessary to shut off 
that area. He had found that the adoption of larger 
pillars and the installation of panels had gone a long way towards 
the minimising of the frequency of fires. He also agreed with 
Mr McIntyre’s statement that fires could be prevented, and he 
had found that one sound rule was to keep the mine as free of 
small coal as possible. Kaitangata was to be congratulated m 
that it had had no fires in the past few years. 

Mr Armstrong endorsed the remarks of the previous speakers, 
and said that there w T as only one part of Scotland where coal 
seams were liable to spontaneous combustion, and that was east 
of Fife. The seams w r ere 21ft thick, and were w r orked on a 
modification of the pillar and stall and long wall methods. The 
areas were cut up in panels and the seams worked on the long 
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wall inside the panels in three lifts of seven feet each — two 
advancing and one retreating. in case of fire the panel was 
sealed olt. He agreed with Mr McIntyre’s advocacy of the 
panel system, but whilst he admitted that it would help control 
tires, he did not consider that it would prevent them. In re- 
gard to rescue apparatus, he held the opinion that the smoke 
helmet and canaries were the safest, with the pulmotor in re- 
serve for revival purposes. Referring to the paragraph m 
Messrs Carson’s paper dealing with explosives, he held that it 
was not CO which caused explosions, as while .1 per cent, of CU 
was fatal to human beings, it would not be sufficient to cause an 
explosion. More probably the explosions were due to either 
CH 4 or H2 S. 

Mr E. S. Wight said it was easy to criticise after the event, 
and he did not agree with Mr McIntyre’s statements that all 
iires were caused through bad mining methods. He had once 
been invited to look at a fire in a solid pillar. This fire had 
first been seen in the roadway, and was thought to be due to 
neglect. He was not a scientist, but a mine manager, and 
through having read a bit had come to the conclusion that xusain 
was responsible for many fires in pillars. This substance was 
remarkably sensitive to heat, and would ignite with a match ox 
if brought into contact with the ash of a cigarette. He had 
given a good deal of attention to this matter, and in hi$ opinion 
more fires were attributable to fusain than to neglect on the 
part of the management. He would ask Mr Carson if his panels 
were sealed off before pillaring. 

Mr J. Watson instanced a case where he had found a heated 
pillar where there wa s no slack to catch, and on splitting the 
pillar he had got pieces ol coke showing that it had teen heating 
lor months. The method of treating fires mentioned in Mr 
Carson’s paper was adopted in most mines worked on the panel 
system. Sections could easily be sealed off, but Mr Carson had 
found out from experience that when a serious fire occurred m 
a mine it was next to impossible to seal the return. Continuing, 
Mr Watson said that he knew that large quantities of coal had 
been lost chiefly because the mines were not worked on the panel 
system. In the past mining had not been carried on as it should 
be, and managers under pressure from the directors were prone 
to neglect precautions in an effort to secure a maximum out- 
put. 

Mr P. G. Morgan said that many years ago — in 1890 — he 
used to know a little about the subject under discussion, as he 
had been attached to coal milling for many years, and he wished 
that the information contained in Messrs Carson’s paper had been 
circulated 40 years ago. During the course of the discussion 
he had understood Mr McIntyre to say that all mine fires were 
caused by bad mining methods. Some of them undoubtedly were, 
but in numerous cases the quality of the coal was a contributory 
feature. Some managers had said they had seen fires in solid 
pillars, and he could bear this out, as he himself had seen a 
fire which started in a pillar. He had noticed that the paper did 
not deal with certain aspects in the detection of CO, but that 
was such a wide subject to cover that it really merited another 
paper of its own. In conclusion, Mr Morgan said that he was 
right in saying that this paper alone had justified the holding 
of the Conference. 
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Mr L. 0. Beal said that in his 40 years’ experience of mining 
he had to deal with many fires in mines, and he was glad to see 
Messrs Carson’s paper brought forward, as it concerned a very 
vital subject. He had been called in to deal with many mine 
fires in his experience, and he had found that in many cases they 
were due to the fact that the pillars were left too small in the 
first workings, and where there was considerable dip a great pres- 
sure was necessarily imposed on the pillars. This resulted in 
fractures and a collection of small coal alongside the cracks, so 
that when the pillar felt the strain, friction was set up in the 
joints, creating heat, which ignited the slack. Due to strong 
competition, and attempts to cheapen the cost of production in 
the early stages of working, it was quite the exception to find 
pillars large enough. Referring to the control of fires, Mr Beal 
said that brick stoppings were not altogether satisfactory, as m 
a mine where a great pressure existed these stoppings were liable 
to open at the joints and thus allow ingress of air. Ventilation, 
too, played a prominent part in the prevention and control or 
fires, stated the speaker, and he maintained that if the air were 
carried as straight as possible and all loops in the ventilating 
course eliminated it would assist materially in cutting out fires. 
At Kaitangata, owing to the heavy overburden, there was great 
pressure, which made the risk of spontaneous combustion greater 
The cleaner the mine was of dross the less risk was there or 
fire. Further, there should be a plentiful supply of water laid 

on. In mines where the pillars were small it was impossible 

to keep the stoppings tight, and without water there was always 
a chance of fire getting complete mastery. He also advised the 
use of a large number of stoppings, and stated that it was un- 
wise to open too large a district at one time. It was always 
a safe plan to put in a large number of stoppings whether they 
were wanted or not, as one could never tell -when they would be 
wanted . 

Mr Strongman laid a good deal of the blame for mine fires 
at the door of the company directors. The managers, he said, 
were not the only ones responsible. The companies often 
expected the managers to work wonders Prospectuses were 
issued in glowing terms and the manager had to get the maxi- 
mum output at any cost. Pillars were left to small, and in 
many cases split, with the result that fire broke out. He had 
interviewed many managers, and all had expressed their utmost 
willingness to help, but they were powerless against the orders 
of the directorate, and thus the biggest part of the blame 
should be put on the speculators. It was all very w r ell laying 
out a mine on text book specifications, but before a manager 
could do this, he must have the money. The question of laying 
out a mine should be investigated by experts before handing 
over to the manager, and the size of the pillars, methods of 
working, and ventilation properly gone into 

Mr T. Thomson considered that brick and concrete stoppings 
were of little use. He thought that a double stopping, packed 
wuth sand, was safer and better. The panelling system was 
now getting a big vogue, and while there was no doubt it wag 
a great saving in regard to mine effectiveness, it was doubtful 
whether it resulted in an increased output of coal. In reference 
to Mr McIntyre’s statement regarding bad mining methods, he 
would state that he had known of no fires at Westport due 
to this cause, and that such fires as had occurred were the 
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fault of some foreign substance in the coal. He had found 
that by systematic panelling, fire could effectually be blocked 
out, thus leaving whole areas intact. He wished to congratulate 
the Messrs Carson on their paper, which, although it was rot 
exactly perfect, was certainly on the right lines. 

Mr G. Duggan said that in his opinion the size of the pillars 
was a big factor in regard to the causing of mine fires. It 
was certainly easy to criticise, but not so easy to find a way 
out, but he thought that the size of the pillars could be increased 
with advantage. 

The dross in the mines, too, was a matter that should be 
attended to, and if he had his way, he would not have a harp 
or a fork in a mine — they should be relegated to the museum. 
At present, when dross was found in mines, it was left for 
the time being, and the minei’s ta 1 © was that they were short 
of boxes. Dross left like this, he maintained, was a potential 
source of danger. Although the panel system was not ideal, 
it was better than acres of open workings with the air coursing 
through all. 

Mr Armstrong said that ho considered the great advantage 
of tlio panel system was that it (1) divided the mine into well- 
defined districts; (2) enforced method and organisation; (3) 
provided quick isolation in case of fire ; (4) lent to efficient and 
systematic ventilation. Referring to stoppings, he said that 
another system that had proved efficacious was the hydraulic 
method of filling and packing stoppings. 

Mr J. C. Brown, referring to the discussion on the size ol 
pillars, admitted that this was an important factor in the causing 
of fires ; but he did not consider it the sole cause. There was, 
for instance, also the question of spontaneous combustion, which 
was well known throughout the mining world. He ventured 
to say that no fire that had occurred in any of the Westport 
Coal Company’s mines had been caused by undersized pillars, 
but he was prepared to admit that careless extraction of pillars 
might sometimes be responsible. At the Denniston Colliery, they 
were now stopping out before extracting the pillars, and were 
hopeful that this would minimise the risk. In his opinion the 
panel system would modify, but not eliminate fires, always pro- 
viding, of course, that the panel wore not too large, as where 
a panel had a shallow cover, and a fall break to the surface, 
the fire would burn inside the panel. He had dug some fires 
out and sealed some off, hut he was not prepared to say what 
material made the best stopping. He knew, however, that the 
best stopping was the one which would keep the air out. He 
had known a stopping made 3ft thick, of brick, and backed with 
3ft 6in of sand, which yet drew air. He would admit that a 
rigid stopping was liable to crack, but the main thing was to 
do the best possible with the material at hand. In connection 
with fires in solid pillars, Mr Brown instanced a case where 
he had found heat in a solid pillar and in digging into 
it, had found a fire no bigger than a five-shilling piece, this 
going to show that foreign matter played an important part 
in the causing of mine fires, and that the size of the pillar 
was not the whole factor. 

Mr W. Donovan pointed out that there was some similarity 
between mine and bunker fires. As a rule, fires occurred m 
a bunker just where fine coal was thrown in, and where fine 
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-coal was most abundant. Some coal would ignite easily in 
the lump with an ordinary match, but any coal, if ground fine 
enough would ignite by this means. 

Mr Armstrong stated that a factor in the oxidisation of 
coal was the air impinging on the coal through small crevices 
in an air stopping between the intake and the return. This, 
in conjunction with the water vapour in the ventilation, caused 
rapid oxidisation and tended to spontaneous combustion. 

Mr W. M. Barclay said that in four years he had known 
four fires in solid pillars in each case, between the intake 
and return, and in each case due to fusain in the pillars. This 
was more prevalent in small pillars which had been cracked, 
and it appeared that through these small cracks and avenues 
the fusain absorbed oxygen, and thus caused self-heating. It 
would be interesting to know the temperature of ignition of 

the various brown coals existent in New Zealand. 

Mr Langford asked what the effect would be if inert 
gases were introduced into the mine to extinguish fires. He 

had tried forcing air into the mines through the ventilating 

course, and this method had been of great assistance in keeping 
the mine clear of gases. 

Mr J. 0 . Bayne complimented the Messrs Carson on their 
paper, and was sure that all those present had received a 

g reat deal of benefit from their account of the work done at 
iaitangata. He was convinced, and it was unreservedly agreed, 
that the cause of mine fires was originally due to oxidisation 
of coal. It must be obvious that crushed coal was more prone 
to ignite than large. His experience had been that a great 
percentage of fires had been due to the small coal and heat 
resultant on the crushing of pillars. Heating in the centre 
of a pillar was, in his opinion, easily dealt with, and as a 
rule fires round the edge of the workings were not dangerous. 
He did not agree with Mr MTntyre in saying that bad mining 
methods were the cause of all mine fires ; but he was firmly 
convinced that fully 75 per cent, of fires were due to bad mining 
methods. The best means of prevention seemed to be the 
adoption of larger pillars than were usually found in mines, 
and the introduction of the panel system of working. He had 
heard the panel system criticised on the ground that it maae 
ventilation difficult, but his experience had been that it was 
easier to ventilate with panels than without. Again, the state- 
ment had been made that in the case of a fire in a panel 
which had been sealed off, the whole panel had been destroyed. 
This, again, had not been his experience. Further, there could 
be no question that the cost of dealing with a fire in a mine 
which worked on the panel system was much less than in one 
where there were no panels. Mr Beal had suggested putting 
in more stoppings than were necessary. This system had been 
tried out in the Waikato District with the result that there 
had been no fires since. Mr Cheeseman would also show that 
the panel system had given excellent results. It had also been 
stated that when a panel fired all the coal was lost, but his 
experience had been that unless the fire were very seiious, 
the bulk of the coal could be taken from the next panel. 
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The case for better methods was strong, and he doubted 
whether 40 per cent, of the .coal available was got from some 
mines which had been abandoned in most cases through fire. 

Mr W. Leitch said that as a mine manager he had had 
trouble with mine fires, and had dealt with them fairly often, 
by the same methods as were originally used at Blackball. He 
found that when he took out pillars he could not get the 
panels in quickly enough, and he had found the panel system 
gave no trouble. The panels should not be too large, but 
should be kept small — this allowed a greater percentage of coal 
to be extracted, the fires could be dealt with more easily, 
in addition to which the coal could be got out better. In 
constructing stoppings, it should be remembered that both 
stoppings should be built at once and sealed off at the same 
time, as if the intake were sealed off first there was a certain 
amount of risk. Regarding the material for construction, he 
had tried them all, but he had found that the best was fire- 
clay. Stoppings of this material had been built 15ft thick, 
and it was found that when the weight came on them they 
used to tighten, and were rarely known to leak. Out of 700 
fireclay stoppings he had put in, on two occasions only had 
he known the fire burn through one of them. He agreed that 
the panel system was better for ventilation, and thought that 
the statement that the air velocity became too low when numerous 
panels were used was wrong. This difficulty could be eliminated 
by closing up a panel as soon as it was finished. He would 
ask Mr Carson if, after sealing up, he had had any difficulty 
in opening up again, and if so, how long was it before he 
opened up 

Mr A. F. O’Donnell said that the coal in his mine was not 
subject to spontaneous combustion. He had tried pillars one 
and a-half chains square to t^et better working results, but with 
disastrous results. He had then tried pillars two chains square, 
and the results were better, but the ventilation was difficult ; 
he therefore went back to the original design. 

Professor Waters congratulated the authors on their paper; 
and the amount of discussion it had provoked must be highly 
gratifying to them. In reference to Mr Wight's remarks re- 
guarding the firing of coal, it was a thing that was not easily 
understandable. In an ordinary analysis of coal ash, sulphur 
and carbon were found. These did not occur in coal, they 
were got by analysis. Nobody actually understood the reason 
of spontaneous combustion, and it was equally difficult to under- 
stand why different coals fired more easily than others. If 
all these things were understood, then it might be possible to 
prevent fires in coal mines. He remembered the case of a 
fire at Taratu, when the fire had spread all over a stopping. 
The heat was intense, and water could not be obtained to 
reduce the fire or the temperature. He had suggested pouring 
C02 over the stopping and accordingly 250 cubic feet of C02 
were used for this purpose, and reduced both the fire and the 
temperature. He had designed a small C02 plant, which could 
be easily taken about a mine, but it had not got past the design 
as the cost of production would have prohibited its use, and 
was more expensive than buying a large cylinder of C02. 
An electrical pyrometer would be useful in assisting in deter- 
mining what degree of heat existed on the burning side of 
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a stopping. The wires could be led through the stopping, and 
the indicator would record the temperature and give the workers 
some idea of what was going on inside. 

Mr J. Hadcroft said that the three main suggestions as 
to the cause of mine fires seemed to be slack in the mines, 
small pillars, and heating inside the pillars. In reference to 
the last he would say that if the pillar were solid, oxygen 
could not get to the heart of it, and this being so, he could 
not see how it were possible for the heart of the pillar tu 
fire. He would ask if any case were known where a pillar 
had been found burnt in the first working. "He would suggest 
that for a pillar to fire, there must first be some fracture 
in it. He did not consider that brick stoppings were a 

success. At Taratu they had tried concrete, which had been 
quite successful. 

Mr Armstrong said that although the matter had been 
well threshed out, one important detail had been missed, and 
that was the means of application of a supply of compressed 
air. The effect of heat on oil in the cylinders of a com- 
pressor would generate C02 to the detriment of the miners. 
Ho had seen its bad effect on several occasions. 

Mr VV. Carson said that he would try to answer the ques- 
tions asked, and sum up the opinions offered on the different 
methods of preventing mine fires, and tlio matter contained m 
the title of the paper. Mr M‘ Intyre had raised the point that 
pillars, were too small, but unfortunately, the Kaitangata mine, 
as well as many others, had been inherited many years ago 
with the small pillars already in existence. In reply to Mr 
M‘ lntyre’s question, he would say that the size of the pillars 
left in his mine was either chain by chain, or chain by 40ft. 

Regarding Mr Armstrong’s remarks in reference to CO, lie 
could not be sure whether the gas mentioned in his paper 
was CO or CH4, as he had not been able to get near enough 
to take a sample for analysis ; but lie had come to the con- 
clusion that there was a large proportion of CO on account 
of its effect on the men dealing with it who were overcome. 

In reference to Mr Wight’s query as to panels being sealed 
off before pillaring, they had two methods — viz., driving to 
the boundaries, and taking out on the retreat (if the money 
were in hand this method was all right), but they generally 
ojHMied out the sections and then pillared. When a working 
had been standing idle, an accumulation of gas took place, 
and it was advisable to seal it off till ready to be used again. 

Mr Donovan had inquired what coal fired most readily, and 
he would state that, in his opinion, soft coal did. In all workings 
where the pillars had crushed the fire had been found creeping 
in the c v ev'cos where the coal had been ground to powder. 
This crushed coal was also often found warm, although there 
had been no pressure acting on it, showing that it was more 
liable to spontaneous combustion than lumpy coal. 

Regarding Mr Leitch’s question in reference^ to the closing 
and reopening of panels, Mr Carson said that when a fire 
took place in a working it was necessary to seal it off, as 
there were pillars inside that they did not want to lose. The 
stoppings would tighten, and after three months they would 
be examined, when, if it were found that they were cool, 
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thev would be ieopened in older to allow access to the seat 
of the hie as soon as possible When it was reached, and 
it weie found that the fire was active, it was sometimes possible 
to quench it with watei but the mam point was to reach 
the seat of the hie as soon as possible 

Bephmg generally to the question of the size of pillars, Mr 
Cason continued that the size should be sufficient to support 
of sti iti to pic vent citcp and to piovide foi the most efficient 
woikmg of the mine but it depends largely on local con 
ditions Some managers hid good roofs, but it was always 
essenti il to have pillais stiong enough to prevent creep ana 
distui b me c aid it was also veiy impoitant to have the mam 

roulwivs of sufficient size \s t to stoppings neithei brick 
noi concictc \ns to he despised* he had used both but con 
ditions at Tvutmgati weie different to whit thev were any 
when cist in New /c al aid Ht h id found that hist stoppings 
nude of wood picked with s uicl or ishes weic veiy sitisfactoi\ 
Ashes in iclc the best parkin^ aid m most cases where i 
stopping puked with ishes hid l>een put m the floor and 
the ioof c ime togethei and m ide the stopping tighter Brick 
stood well but it w is necessity m c onsti uc ting i brick stop 
to build one w ill light from flooi to loot — if ntcessarv cutting 
into the ides to strengthen it mother outside wall should 

then he built aid between the two t imped with ishes 01 
bind It should be noted however tint i spice should be 
loft In tween the second will aid the roof to allow entry for 
a mm to ret imp the filling 

In le^ucl to methods of working mines lie thought thev 
would find th it he dividing the mine into sections md leaving 
as few (>i poi t unities is possible ten fne to piss tinough would 
be the most sitisfictorv It would also be found that by scaling 
off c i h section as it w is worked out the v< util ition from 
it word I not inteiteie with tbit of othei sections rioi could 
flics } iss thiough from one section to the oilier 

Geneiilh summed up the prineipil factors in the successful 
working of a mine wcie (1) pill i rs of sufficient size (2) the 
cleaning iw iy of ill dross ( 1) the se ding of! of ill burning 

aieas (4) good ventilition l he m aiagei who attended to 
these fc ituies would not only be woikmg in the best interest 
of tlie owners but ilso miking foi the economical working 
of the mine In conclusion he th inked those piesent for the 

itt ntion thev hid given his paper and hoped that it would 
be the me ms of helping not onh mine manageis but mining 
genci allv 

Mr F. Carson also spoke bneflv and said that between 
himself and his brother thev had endeavoured to give the con 
fere nee the benefit of then experience Thev had not come 

before the conference as fire bugs — thev liked to see a fire inside 
a pmel and to keep it there The manager in a mine which 
was liable to spontaneous combustion needed to realise that 
all the responsibility lay on him, and that it rested with him 
to see that fires weie dealt with as piomptlv and effectually 

as possible 

Mr W. A. Flavell, m moving a heartv vote of thanks to the 
Messrs Carson said that the paper had been a valuable con- 
tribution to the subject, and that the discussion had been 
intensely interesting Summing up, the trend of the matter 
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ongmal, but which had been in use m Bntain foi man$ 

jeais, toi ioui >eais in the State mines ot \ictona, ana lb 
months on the West Coast, and it had pioved to be a huge 
snuess Mi Leite h ditvv attention to diagiam 3 in his ^apei 
and stated that the heating ioi the oil loi tin \\m rope 

should be done b\ steam 

Mr Armstrong asked it gicase woe a bettoi lubricant than 
oil toi healings 1 mining aiound KM) re\olutions pel minute, 
both hom the point ol \iew ol efliucnev and ctonoim 

Mr Leitch, ill upl\ said that in conditions wlicie thei*. 
w s a gicat dtil ol dust in tic mimU ol the healings giease 

a is tlic hcttci mime ant is it loi me el i tillct lound the end ol 

tl !u mug and thus pieventcd the inguss ot dust Without 
dust oil was aiw i\s t I t ttt 1 1 ii hi ii tit tl tn giease m cveiv wav 


1\\ 1 Sllh \IKh\S ON JHL JiRIQl hi J llsG Oi 
SLW Zh\LWJL) COALS 

Bv W H A IK ^ ski Mt 

Ml Henseler said that it would be noticed that he had 

fust dealt with the tee In ologv ot hi iqucUmg, and second with 
tin qu times ol it*. van ut oils v]»wiL jiom the piessuie 
in i lie el lie hid loi some uik necn nivc •> ligating the possi* 
bililie ( 1 tlic It Sion lie Uu i ml it w is iuunu that poqii> 
t oi ing to t Is giw quit* i i. mnjiuttes us icguids loth tough 
ms ami mu ui i t lioiigti unii siion t _l\ < t'king coal sin li 

a JKe w it ui mi nine We^tpoit \ iikius tin le siiltanl 
Lmqu ties win t ntvm^ \ peileit hud, smooth ui ue wck 
e i iei i \ li i i ! 1 oils (okii^ on mli dames, 

i#i »t nil Ui it i ti i oi u ] inn I 1 i^li \ ol it i k con- 

u u let h hi (pi i i n i lumi he sc cods jctiuned tlieie- 

toie, l) ne kt ) t ml l pi ssuie unul i oh et to pievent the 

es ipm_ ^ is no di lujtmg the Imquute In tlic case oi 
stion^is eokm_, to j too it w ts ntie suv to keep the 

l ejuettes urn i p e sue until cooled below the iusin & ol 

•* t Him pilot ii tin ) u In oidei to (onto tie jiopeiLV 
oi toigliiuss on (I o tjintlt m me iroi t stmn^Jv e ok euals 

\ t i ms t \pt inn lit s v i i mol out It w is lound 1 1 at the 

addition oi coke ^lountl to pass a dll m< sh sieve, in umouims 

\ living iiom ID jei tent to Mi pi i tent piodmid m excellent 

ii ird tough briquette the e fleet ol tin coke hem^ to take 

up the excess binding unite inti m the {used toil uni ioim a 
h<ii el oi tough sieleloi on wlneli the in it nal oi the hi ltpiette 
was built \s a substitute ioi < e>ke a noniokm^ uni such 
as the \\ ukato tv pc w is tiled hut give a t liable biiepiette 
Some ot this toil w is the u he* tee! to ibimt jj(l de giees C 

in a closed it toi t tnd the lesultant m mi-coke used 'Ibis 

gave quite good lcsults, though not epnte st) gerod is when 

using the pievious high te mpoiatuu ce>ke J lie piessuie used 
v aned fiom halt a ton to one ton pel squaie inch, but 

tho lowei piessuie gave ]ust as good le suits as the higher 
A lower piessuie than halt a ton would piobabJj be quite satis- 
facton He invitee! suggestions and ehst ussioi 

Mr P. G. Morgan said that this and the papei on ‘ Mine 
hubi Ration ’ weie both b> leeent giaduates of the Otago 

School of Clines, wlneli was to be congiatulated on having 
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turned out two such pupils The subject of coal briquetting 
was a very impoitant one, and it was one which he had had 
in mind tor some time Although expel nnents had been carried 
out, they much not expect great results offhand New Zealand 
coals differed, and dilteient methods had to be used. Some 
yeais ago briquette-making woihs had been established by the 
iNew Zealand Government at the Setldonviile mine Good 

bnquettes weie manufactured, but the woik>, did not pay, 

and it had ok lined to him that some good could have been 
done t>\ using tin m toi leseaich woik He thought it a pity 
that the woiks had dosed down without tning othei N vw 
Zealand coals He would like to ask All Penselei what could 
be done with siaicn as a bindti 

Mr J. C. Bradley complimented A1 1 Penselei on Ins pajiei, 
and sml th.it loi two-th ids of his life, mole 01 less, he had 

hen conversant with methods (sonu or them moie 01 less 

uudi) ol hi iquetting w.isti coals He had fust seen bi icjuetting 
earned out at Swan c » in the cail\ seventies, while theie was 
a high-class but M>ft coal which pulvensed easilv, and the only 
\ <i the public could use it was b\ mixing it with (lav and 
thus ioiming an effective and i heap l>ii(|Uette Iks- 
stmci had also m the eailv seventies, invented an elahoi.ite 
lnulniu m whuii the coal w.is hc.itcd to about 300 degiees C, 
from which quite a goo J briquette was turned out At » 
briquetting woiks at C ai cliff he had seen silicate of soda used 
. i bunk i lk knew that bv this last method foreign matter 
was inhoeluced into the coal, and not j tic leasing its caloiiiu 
valm but suiclv Wi could ifloid to do this when we < un- 
sullied tint the Domin on w is impoiting Vustialiau coal which 
contained lulh l") pci cent of ton ign maitc * He thought it 
mipoi t i nt that such vast C|iiant.tus ot small c oal as weie lnng 
idle should not h< , llowccl to g) to wasU 

Mr W. Donovan, .Is one who had c xpe i imc iitcd m the Gov- 
einnniit lihoiatoiv in ugud to hi iqiietting, said that m refer- 
ence to ]\1 1 Aloigan s icni.uks touching time being taken in 
in\ c stigation i good ek d ol investigation was now going on 
at the lahnatorv, and the \ weie fortunate in h.niug the 
sunns of Mi Pc use k i I list thc\ had to ti v to get 
awa\ fioni tin binder and ilitv had found that with lignite 

it w.is impossible to briquette without a binder He had 
suggested that a mixture ot hiturnenous coal and lignite might 
Ik? siucessiul Numerous binders had been tired, but as tar 

as he Kiew nothing had been so successful as the umversullv- 
usod pitch or bitumen In rcterence to briquetting plants, 
a him id the Old Countiv had quoted stv-eial machines from 
one with a 2o-ton capacitv in eight hours and costing £1425, 
to one with a capacitv ot 100 tons, costing loughlv £3000 He 
added Ins congratulations to Mi Penselei not onlv on his 
valmblc paper but on the gicat value it had been as a 
possible solution ot the problem of utilising our waste coal 

Colonel Holgate also congratulated 3Mi Penselei, and said 
that the waste coal in Now Zealand was becoming a serious 
problem, considering that geologists had stated that the 
Dominion was not ov ei -supplied with coal Oui soft coal 

was too valuable to be wasted, and it behoved them to energeti- 
cally pursue the researches in this matter He would like 

to ask the author ot the paper it he had received anv data 
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on the subject from France, Belgium, Great Britain, or the 
United States of America. Although he knew that briquettes 
were being manufactured in the first three countries tairly 
extensively, he did not think that such was the case in the 
United States of America. He wondered whether the depart- 
ment thought it worth while to use pulverised coal as was 

bcmg done in Canada, whore the trains were being run largely 
on pulverised coal. hie asked this question as the Dominion 
would, as time went on, have more and more slack coal on 
hand. In the meantime he would urge that the department 
energetically pursue research in this matter, not only in the 
interests of mining, but in the interests of the country. 

The Hon. W. H. McIntyre disagreed with Colonel Holgate 
saying that the Government should puisne research m the 

matter of briquetting, and thought that this should come within 
tlu* scope of the coal owners. The Government had done well 
to go so far, and it was a pity for so ninth research to be 
pigeon-holed. Steps should bo taken to ascertain the cost of 
bringing a plant from Kin ope to Now Zealand, mid the coal 

companies should contribute towards sending a smart man to 

investigate methods in vogue on the Continent and Great Britain. 
He would suggest that lesoanb be gone into on a larger scale, 
and that the coal companies should contribute by a small 
royalty on each ton of coal pioduced, and a t'l for £1 subsidy 
of this amount would bring in an annual letenue for research 
work. He would tmther suggest that the conference that day 
appoint a committee 1 to go into the matter and report to the 
conference at a later date. Pulverised coal might very well 
be used in New Zealand, and the coal companies should con- 
tuhute towards any scheme for making their product more suit- 
able for the market. 

Mr J. C. Bayne sai?l t 1, d m view of the ten groat difficulty 
that many mines expel u mod in getting nd of then slack, 
the losults of Mr PonseleCs experiments weie of great interest, 
and held out hope that the\ might vet get a market for their 
slack Experiments had gone to show which were the most 
suitable* coals ten briquetting, and the insults demanded further 
investigation. Mi Me Intyie had opened up the question as to 
how far they should go with these experiments, and he mam- 
tamed that they should go as far as possible, and agreed with 
Mr McIntyre that the eoal companies should contribute towards 
the cost of the necessary research. 

Mr T, 0. Bishop mentioned one or two points that had not 
been brought uji for one thing, >lack coal m the Waikato 
chstuct was sold at < 1 *“ap lates, and was meeting with m- 
c i *asmg competition Horn In di o-eleet l u itv. If slack were 
made into dear fuel, such as briquettes, it could not hope to 
compete w»th eh*c limit The Canadian Mines Department had 
been extensively engaged in trMng hnquettes made from u 
mixture of high grade coals from tlu* Fast and West, and 
the low grade coals from the centre of the Dominion, but these 
had not been successful. The department had now abandoned 
research on briquettes and was concentrating on pulverised fuel, 
which was able to compete with hvdro-elec trmty m the point 
of cheapness. Briquette resea rc h should by all means be 
pursued, but tlmy should also carry on with the investigation 
of pulverised coal — one* was dear and the other cheap Regarding 
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Mr McIntyre’s suggestion that the coal companies should con- 
tribute, lie could not sfce why the Government should not do 
it, as the Government in every other country was doing. This 
Government lagged behind every other country in research, 
the problem was a national one, and' the results would benefit 
New Zealand At the most, the coal companies’ lives were 
short, and he would not urge that the onus be laid on them 
for the benefit of posterity. 

Mr G Townsend asked ll Air Penseler bad formed any 
idea of the loss entailed in heating the coal for the preparation 
of briquettes 

Mr E. S. Wight mud that he had watched the slack question 
caief nlJ\ and that, due largely to changed conditions, there 
was a great c-*i percentage to-day than there was 25 years ago. 
A year 01 so ago, the demand ioi slack readied its zenith, but 
since tift'ii it had fallen back, and short 1\ there would be no 
sale ioi it at all Regarding the coal companies contributing 
tow aids i c scare li, it bad to be remembered that most of the 
tollieiies w * 11 * on (io\ ei nment leases, and if the slack were 
not utilised, it stood to leason that the Government were losing 
royalties, it therein] e behoved the Government to go as far 
m tlu* matte*] as possible. Would it be asking too much of 
the* (aiu'iiii'ii'iit to experiment along tile* lines of finding whethei 
o' I i >uld in' Ik piocuml front coal 

Mr Bayne c onti adn ted Air Bishop's statement that the 
Go\ eminent lagged behind m lescurch voik, but agreed with 
.•.I Wight that as lovaJts eaineis they should assist m finding 
a m a ns of using slac k c oal 

Mr Armstrong said that in ntliei (•untues, (»\]>ci lend* liad 
gone to show that the nianui.u ture of luiqueftes was an exceed- 
ingly douhtiul exoeriment In Australia one plant had been 
elected at a cost of i.‘l()0,000, and it was doubtful whether 
it would pay interest on the money. lie suggested that the 
Government should be very careful in buying exiiensive plant 
without careful preliminary investigation. 

Mr Penseler, m renlying, said, m reference to Mi Morgan’s 
query, that starch bad been tried as a binder, but that as it 
had to be impoited, and before using, bad to be liquified and 
tilled, and finally the hi lqucttes bad to be baked and dried to 
make* them waterproof, the cost w’as thus prohibitive. 

Regai ding All Bradley's inquiry as to the use of soda 
silicate* as a bmdei, Mr Penseler said that experiments had 

pnned that although it held together, a large quantity wms 

required, and it resulted in increased ash, besides which it w r as 
veiy expensive. 

In reply to Colonel Holgate, Air Penseler stated that 
he had received literature on the subject of briquetting from 
©very country in the world interested in it, before taking up 
the work. In reference to the United States of America, it 

was true that that country had not yet taken up briquetting, 
but with its huge deposits of coal, this had not been found 
necessary. This country had, however, made extensive inves- 

tigations into the matter. 
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Regarding Mr Townsend’s inquiry, the author said that the 
percentage of loss of volatile matter could only be told in 
the laboratory, but it was somewhere about 5 or 10 per cent. 
As the calorific value increased, however, this balanced any loss. 

In answer to Mr Wight, Mr Penseler said that with coal 
slack of the Waikato typo a certain amount of bitumenous coal 
had to be added. Regarding the extraction of oil from coal, 
ii good deal had been done by low temperature carbonisation, 
but very little oil was extracted — in any case coal oil could 
never take the place of well oil. 

Mr Penseler said that he knew the plant mentioned by 
Mr Armstrong-— the Morwell plant, in Victoria, which was dealing 
with lignite. When erected tests showed 40 to 60 per cent, 
of moisture in the coal, which militated against the successful 
making of briquettes — making briquettes from lignite was a 
vastly different proposition to making them irom bitumenous 
coal In Germany, there were marketed yearly 30,000,000 tons 
of briquettes, which were supplied to all the large towns and 
wore ii^ed largely for household and railway purposes 

Regarding the erection of plant, the author said that the 
great thing was to successfully blond the many coals in New 
Zealand so that a standardised briquette could he produced. The 
calorific value, ash content, and sulphur content, could then 
be .properly determined. 

On the motion of Mr Elavell, a hearty vote of thanks was 
accorded to Mr Penseler 

MINING EDUCATION ON THE WEST COAST, 
SOUTH ISLAND, NEW ZEALAND 

By J. K. McPaddkx 

Mr McPadden stressed the necessity of the Mines Depart- 
ment taking over sole control of all Schools of Mines. At 
present the local committees contributed 10 per cent, of the 
working expenses and the department 90 per cent., with the 
result that their finances wore anything but stable It should 
not lx* a difficult matter to put the whole thing on a better basis. 

In rcterence to scholarships, Air McPadden said that he 
considered it unfair that candidates should, on attending 
the Otago School of Mines, be compelled to again study subjects 
in which they had already passed. In the matter of oral 
examinations, Mr McPadden went on to point out that candi- 
dates for mine manager’s certificates, if successful in the 
written examination, were required to travel to Wellington at 
their own expense for oral examination. 

The Chairman said that this matter apfieared to be covered 
by remit 3b. 

Mr McPadden further moved : “That the Department of 
Mines be asked to take over the control of all schools of mines 
throughout the Dominion. The motion lapsed through the want 
of a seconder 

Mr McPadden further moved: “That the winners of scholar- 
ships attending the Otago School of Mines be not compelled 
to take a course of lectures in subjects in which they had 
already proved themselves competent,” was seconded by Mr 
McIntyre and carried. 

The President (Professor Park) now took the chair. 
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THE CLAY RESOURCES OF NEW ZEALAND. 

By W. Donovan. 

Mr Donovan said that he was carrying out the behest of those 
who said that New Zealand’s mineral wealth did not lie entirely 
in gold. His paper did not cover the whole of the clay deposits 
of the Dominion, and such theories as were contained in the 
paper were built up mainly from laboratory tests, analysis, and 
comparisons in firing tests. In classifying the various clays 
brought to him from time to time for analysis, he had found 
that New Zealand had large deposits of clay of various kinds, 
but until such time as a thorough investigation could be carried 
out nothing much could be done. After proper survey and 
investigations of the deposits, there was, perhaps, the possi- 
bility of an export trade being built up. 

Mr J. C. Bradley said that New Zealand did not appear 
to realise the importance of having material at hand for the 
construction of retorts. In Auckland, Wellington, and Christ- 
church were works which were looking out for the best clay 
procurable, and he was sure that if samples of New Zealand 
clay were sent along to these v\orks, they would lie pleased 
to test it, and ll it were suitable, they would receive their 
reward. Tile subject of clay had engaged the attention, of 
experts in Cheat Britain, and specifications had been drawn up 
stating the various types of tiles and bricks required to stand 
certain temperatures. He thanked Air Donovan for his paper 
and for the report he had turned out, which he w r as sure could 
be depended on. 

Mr P. G. Morgan said that this paper was only the fore- 
runner of other papers on the subject. In her clay deposits 
New Zealand had an asset of great value regarding which, 
unfortunately, very Jittle had been done. The first thing 

necessary was to collect a large amount of information such as 
was set out in Air Donovan’s paper. 

Mr Donovan drew attention to a misprint on page 2GA or 
his report, stating that “National History of Clay" should 
read “Natural History of Clay.” 
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DISCUSSION OF REMITS. 

ALLEN HALL, FEBRUARY 4. 

PROFESSOR PARK (PRESIDENT) IN THE CHAIR. 

REMITS FOR METALLURGICAL SECTION. 

Remit B (1) “That the Mining Act, 15J08, ami its amend- 
ments should be consolidated. ” 

The President: I do not think we need to consider this 
remit because the Minister lias assured us that a consolidating 
Bill will be put belore Parliament at an early date. 1 think 
we should thank the Minister ior his foiesight m attending to 
this matter. 1 move a very hearty vote of thanks to tiie 
Minister lor Ins action. 

The motion was carried unanimously. 

Remit B (2) . “That the depaitmeut should institute an office 
oi mining warden lor the whole ol New Zealand. The holder 
oi this office should have technical knowledge ana experience of 
the conditions of metullifeious mining thioughout New Zealand. 
The mining warden should take ovei the work done by the preseut 
district wardens ’’ 

Professor Waters. — J am lesponsible for this remit, and l 
would like to explain why 1 put it m. lliis has been a pet 
theory of mine tor the last 20 years, but l have never pieviousiy 
had an opportunity of putting it belore the public. In the 
first place i consider that in the Mines Department there should 
be an opportunity toi a district inspector to rise to the position 
of Inspecting Engineer and then Under-set i etary , and the 
Vnder-set ret ary could then rise to be Mining Warden for New 
Zealand. A mining waiden, such as 1 have proposed, with 
the whole knowledge of the Depaitment behind him, would, I 
consider, he of vci.v great benefit to the industiy. He w’ould 
know not only the legal side, but he would understand better 
whether those applying ior concessions, claims, and easements 
were trying to bluff him In fhe Mining Act there are certain 
clauses stating that a Warden has power to alter, it may be, 
the decision of an inspector. 1 do not think that an ordinary 
magistiate looking at the matter fiom a puiely legal point of 
view', should have that light in regard to technical rriattcis 1 
move the adoption of the lenut so that we may* have some dis- 
cussion on the matter 

Mr A. G. Macdonald, at the invitation of the Chan man, 
said that flit* Mines Department m the Malay States is a 
purely technical department. It consists of a senior warden, 
who rises from an inspectorship to the wardenship. He is the 
head of the whole Federation, which consists of four States. 
Each State has a warden as the technical man in charge, and 
under him are the inspectors, who are supervisors of districts. 
Theoretically every man joining the department has 
a chance of becoming Senior Warden. From what I 
understand of Professor Waters’s scheme it seems to 
lie on the lines adopted in the Malay States. The scheme 
works very w*ell there The wardens hold what are called 

wardens’ courts, which deal principally with prosecutions in 
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connection with the JV1 1 m up, Act A technical man sitting on 
the bench knows bettei than a magistiate would when a man 
was bluffing, and wt have found that the mineis get a much 
bettu healing befoie a waiden s court than betoie a magistrate 
Lawveis aie not allowed to appeal in a waiden s couit Mining 
applications aie made to the Lands Depai tment, and aie then 
letened t) the Mines Department foi a technical lepoit, but 
the actual leasts aie gi uited bv the Lands Depai tment The 
whole staff is a technical one ami then is no administrative 
lie id Ihc scnioi w uden is jesponsible chit it to the Government 
ioi the conduct of th depai tment 1 think the staff numbers 
ibout 22 including one senior waiden ioui waidens, and a 
miinbci of in spec tins I think that about ioui men are on 

leave it one tunc 

Mr T. W. Rhodes, M.P. — Spc iking is one who lias had ‘JO 

ns c \pc i ic lie c of w u dens limits I appnua'e the dcsne 
o bung ibout i b ttci st iti of afl ill s than exists at piesent, 
Iml l mi coin mu cl th it li wc ulopt the lcmit and it is bi ought 
i it ) opci ition wc si dl ik m ikin^ i ictiogiack move Out 

pu sc nt sxstem wcuks \eiv well J have known imnv wardens 
II w me All I J fhn^css md 1 isk von whitlm a 
in in w > ll 1 succeed in bluffing i mm of his cabbie \\ e have 
inn who iu not oidinuv migistialcs and who gencialh 
c d iiu hue lx c n selected b c msc tliev have an intim ite 

knowledge ol minin^ conditions ind who m most p mist iking 
m tlie disci ugf ol tlicii duties 

Mr W F. Sligo.— i disigiee with AJi Rhodes Mo had good 
i ndcis m th dns gone In md piohiblv thcio ait still c ipable 
wnd ns hut then lie m un wfio m not t ipiblc 1 think 

Pi ifcssoi itciss u^c stion is i good one and I nil going 

to suppoit it 

Ml Burgess. — 1 m s| t ikin_ with JO veils expciiince of 
w n bus e mils in the \oith Jshnd ft seems to me tint the 
i])pni tment ol one wuchn Ioi tie whole of New /a d md would 
ti use \ tic mentions lot of del in in ^ottmg ipplic ltions thiougfi 
It woul I It dmost ini ossibk foi out w uden to deal with 

both isl unis Inch if tli it wtit one w uden foi the Jvoith 
I si in 1 md on ioi th South Island time would he groat 
(bins In the second pint mini is line tlu utmost tilth 
m t I k wuchn ioi the distnct 1 o sn tbit because i man 
is i in i^i st i it t 1< is ii >t is good i i w uden is suich pfacing 
tin m i^isti m m w i oi ^ position It sums to me that 

tlu nb i ot limn i lougb md it ub ttchnicil mm is waiden 
would not Ii i ,_o( I thing on i new goldfield Ml srnts ot 

>mt i i is ui i m which me it injustice might be done if 
i mm did not lint i le^il ti anting It seem* to me to 
h< i ic tiogi ide step to suggest th it a technical nnn would 
'i ib in ideal w uden without im kgd Inowledgc \11 the 

nils f line conn n contact with hive the utmost faith in 

1 n u lens and it i i un im thing to lieu of an appeal 

Mr P G. Morgan.— M hat Piofes oi MTnteis proposes seems 
he i uvolutionuv kind ot a chinge \s T understand the 
r nut tie w utkn would he tiavellmg conti liuouslv fiom one 
' r d f New Zc iland lo Ihe olhti, and would be leally worked 
to dc ith 1 isk Piofessoi Abaters to state whethei it is his 
o tuition that the chief vn aulen should travel continually from 
tlnce to place If he does not how aie delays to be avoided? 
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Professor Waters. — 1 know mam wardens, and 1 have 
nothing to sa> against them, hut still believe the appointment 
o* a mining warden would be of advantage to the industiv, 
looking at it from the technical side 1 considei that the 
warden would have to tiavel about He would have a know- 
ledge of the whole mining industiv of the Dominion and to 
sav that there would be delays i 1 think, a ver\ small matter, 
because down hoe most of tlu w mien’s couits sit onlv once 
n, thiee months and eveivbodv knows that when he gets an 
applu ition m his giouncl is secuie until the warden sits so 

that tlieie is not the ton bio need foi haste, which some speakeis 
Jim mentioned 1 considei that one waiden could cam 
out the woik and T Define this would be a step foi the benefit 
of thr mining industiv 

The President: I think it would do no haim to send the 
join* low aid No clinnge could take nine without an amend- 
ment of the Vet and the Vet < innot In lniuukd without the 
mitt i coining lx foi Puli moil ! thin! the mint should 
hi s nt toiwaid so tli it the ciuestion cm he ventil lied The 
I i p tl involves a chi tic climge c>f j>olir v 

Vlt i \ vote h if 1 been t ike n the Pi side nt elciiiuel the 
mi iion c u i lc cl 

Rumt B (1) I h it tlu iiitn ic gul itious in lcguc! to 
allini il mine minigtis ceitificitcs au untui to holdeis of 

instills me lal nine manuis cemiiettcs iml in not in 
the best liitucsts of dim id mining 

Professor Waters. — 1 ist vi n ltgul itions woe hi ought in 
t cm ii icitifu tc n f i I'm l n ne i* r s "suggest] ms 

we i< m nit hv (Iiffoint jcoplc md the legul itions piovided 

that 1 lie pit soil holdo of mint nnntgos cotific it< s nuclei 
the 'Mining Vet could not i cove this i ltilic itc without an 
ixptnc ncc of 1 2 month i m illuv id nine wen keel fiom the 
si dt I li it n tin point to w 1 ic h we t ilu exception There 
an in nv mo holchn^, mine in impels ccitiiicitts who hue 
wcukid vov difficult giouncl, md who m cjiute cap ibl< of c mv- 
ln,-, oi sin li woik I think it is wiong to ask men with 20 
oi JO veais cxpoieme to go md woik foi 12 months m an 
dim id mine bciou thi> uc entitled to piss m ex munition 
which is not i v( i difficult in itti l to c Hi it entitling thou u> 
take cliaige of su< li i mine 

Mr Kimbell. — Vi tlic \ cju lificd num 

Professor Waters.— V i s I lu \ au mm witli cotific ites 
mid i the Act I mi one mvs It and I would think it haul 
if 1 could not t tki chaigc of m dim id mint until J hid 
put n 12 month woik Thin is i possihilitv of i cotin 
amount of this 1 1 iss oi woik ^oing on anil m oichi to get 
mmagtis undo tl i pie sent icgul itions Wt would line to git 
them s iv horn Vi -*ti ill \ espicidh \ntoiii Thev would 
get tlicn (eitifii ites hv i xc hauge undo ctitain conditions That 
would mean tint om own men would be deb me el from working 
aim + htse men would get the positions Am mine lequinng 
such a man would hut to inipoit him, whoeas L maintain 
tint oui own men aic quite capable of earning on this work 
l the alluvial industiv is to go on manageis will be required 
and I think the ugul itions should be such that men holding 
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ceitificates as mine managers under the Act should be allowed 
to manage these mines Otheiwise the mines will not be able 
to get managei s, and the woik will be stuck up until they 
get them Oui men have often widei experience in that work 
than some who aie engaged soleh in alluvial mining I move 
the adoption of tins lemit as it is printed 

Mr Sligo. — 1 second the motion 1 tan see a difficult 

a* fuelling to the position J have woikod in both alluvial 

and quart/ mines The two systems aie in a gieat nieasuie 
diffeient, but aftei all the same pi maples in connection with 
timbtimg eU , aio adopted If it is neccssan lot a man 
holding .i quait/ m niagei s eeitificate oi a lode manage i s 

entitle ate to put m 12 months woik befoie managing an .illuvial 

min I wculd like to a>k wliat mine be is going to get his 

e\pc lienee m I can unde i stand that the Gen eminent is piob 

ablv taken at a disadv antage in e onne e t ion with this 

H\ di auhe king has leulieel the list stages of me fh ic nc v 

I he \ have followed the deep leads down lo l 50 oi 00 \e us 

in the ease of the hilelue mine at St Bathans and it is 

impossible to follow them anv imthei The cliffie ult\ is to 

obtun manageis ioi that < lass of woik It is neecssuv that 
> e i title iteil m magei sh ill be imploved and when these pe opK 
hid to hung one oui fiom Vustiaha when tliev weie reaelv 
to stait i little (hfticultv was expuienoed 

Mr Byron Moore. — it seems to me that if the regulation 
is enioieed it will he the end of deep alluvial mining in 

New /calami 

Mr Kimbell. — 1 do not know of inv icgulation 1 think 

1 can eJeu the niittei up Ybout sj\ months ago uiel aiising 
out oi a pioposd b\ a company juoinoue' m Ut igo to we in 
the deep 1< ids m tlic vieinitv oi St Bath ills the question cropped 
up as to win the i u^ulitions should ht made to pi ouch lm 
the e Minin it ion oi illuvial mine mmigois \ bond is e oj 

stituted undci t lie Yet to dial with ill nitteis oi til it kill 
Yitei making liiejuiues and in orclei to get oui the difhniltv 
hiougJit about bv the iiet that a m mage i had been iuou^lit 
iiom Yustidii the bond decided to diaft legulations d< ili« 

witu the mattci 1 he s< wen submitted to me in di lit In in 
an J 1 i used the question w lie the i the smtin hud submitted 

copies of the di dt to the bond uul the mspeetois oi mines 

He said he h id not and 1 told him to do so and to let me 

know the lesuits I lie leplies seemed to jnehe lie to me that 
th maiontv of the boa id weie not in iavoui oi the legulations 
is diaited in toto lhe maiontv took stiong exception to the 1 
legul ition wlneii ic (pined the lioldei of i fust-class 
managei s eeitiheate to pass an examination in tv o spec lal 
subjects dealing dnectlv with deep lead mining 1 laised the 
question as to what steps weie taken in Vietona to protect 
the holdeis of fiist-elass mine manageis certificates when their 
law was hist passed 1 wanted to know if tliev weie gi anted 
sen ice peimits l p to the piesent that question has not been 
answered Jn the meantime we decided to cut out that particular 
regulation until we heard definitely fiom Vietona so that the 
legulations did not contain the one to which Piotessoi Waters 
and others have taken exception We ti\ to maintain similar 
efficiency in New Zealand in connection with the passing oi 
examm tions as that obtaining m Vietona oi New South W di s 
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lliat was the only argument 1 could see in favour of the 
proposal 1 know that the holdei of a fust-class mine managers 
eeiufHute has in jeais gone bv woiked on deep leads Several 
\eais ago a special section prescribing legulations foi alluvial mine 
nunigeis oeitilicates was passed, but &o far nothing has been 
done and at piesent theie is nothing to pievent them from 
acting ii this meeting is against the pi maple of requiring 
the holdcis of fust-class ceitificatcs to pass in these two oi 
three special subjects, it can pass a resolution to that effect 
It will no doubt, be of gieat help to me later on 

Mr Horn. — If a man who has been woiking all his life as 
a minci and sinking shafts, is itquned to obtain a certificate 
foi alluvial mining it will be impossible to get men 1 think 
the sU>m about tlu mine manage i at St Batlians is not quite 
cleared up J hat man was a piaetical mm, and had been 
uoikm^ ioi main \cus m \ustialia He tune ovci here with 
a \i(tonm ccitific itc that was guiied by use, but when lie 
aimed m w Zealand lie w is stuck up llicy would not 
gne Imn i st i \ in ctitifn itt luie btt msc he hid gained Ins 
ceitdn itc b\ seiMtt and not In tumination in Victoria I 
hold t)i it in <\ihmg( of catenates between Victona and othei 
paits 1 Viisti iha iud Kcw Zeal md should take effect Our 
youn^ men who h i\c got (titiluiR m ^Seu Zealand will be 
deli uud from fitting positions on the othei side if we adopt 
th it holt mil toimi business Wt have got to the stage 
that msttad oi putting ohst icles m tlu wa\ we should give 
than tun fat ilit\ - ( Vpphuse ) It half a dozen men took 
up i inn md tin 1 iw icqu led a ceitihciteil manager, wheie 
would \ gc t him ll is i mw deputuie and no one has 
sUntM i toi it In tl( pie ait ''t ite of mining l sa\ it would 
b( i \ ( > had tlu i x, 

Mr Moore. — Vie we in oidu in emphning a manager with 
a (pi in/ tnket in chu^e oi ill lllutial nnne J 

Mr Kimbell. — H i\< urn sue li a mail eiiiplcned" 

Mr Moore — Kot yet 

Mr Kimbell. — Well 1 am not goin^ to inswei tint question 

Professor Waters. — 1 ask the meeting to pass tins remit 
and \\( ( ui (onsidti it with om final report when the 

matte i ( in he looked into It will show the mind of the meeting 
ir w( piss tlu i e mi 1 I he e seems to be a little doubt whether 
we aie light oi whcthei the othei puty is right I think Mr 
Kimbell will iccept it if we send it on and it will show the 
oftuus of the depaitment that oui idea is that the holders of 
ceitificatcs umlci the Mining Vet should lx granted alluvial 
nunc nan.igers (eitifuates without furthei piaetical experience 

Mr Kimbell. — Do you contend that our standard should 
be equal to that of Victoria ^ 

Professor Waters. — Certainly 

Mr Kimbell. — llien if they have to sit for a further ex- 
amination should we not continue it heier' 
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Professor Waters. — The examination is not a bad tiling 
It is the 12 months' experience that is the trouble. I havo 

made suggestions so that cases should be considered on their 
merits by the Board of Examiners. 

The President.— 1 think the remit should go forward in 
order that our men may get an equal chance with Victorians. 

Mr Sligo — Mr Moore asked a question with roicruico 
the present regulations in regard to mine manage] s' c ei lilicatcs. 

The question is whether a man holding a first -class mine 
manager's certificate < mild lake charge oi an alluvial mine 
without 12 months' further experience 

Mr K imbed.- -The question asked by Mr Moore brings in 

a \en involved iegal point. 1 .tin not a member of the Board 
oi Examiners, and have nothing to do with it. Its reconi* 

mciidal ion ^ are si nt on to me, and so far as I know the holder 

oj a first-class mine mammei 's ceitiluate is m no woise position 
now than he was before ihe regulations were gazetted. I really 
t ,miif >t am w or All Mooi» s (|iiesiion oil-hand. In J1H4 provision 
was made 1 that Ihe Government might issue i ci tific ales feu 
nit 1 in alhnial mines, hut when a man was brought from 

\ k ion:i it was dr cm ei ed that iheie weie no regulations dealing 
will, the mattei 1 directed the hoard's secret an to write 
to Yictoihi to fi u(i out wh.H was done with t he holders of 
fnst-il«|ss e< rtifjc ale , hut we nave had no i"pl\, and tiie position 
now n as i( was holme 7n at Ic.ist two usis in mi with 
fiist-class certificates hav e managed nllimai mines m New' 
Zealand. 

Mr Sligo. — Win should Jie New Zealand Government write 
to Yietoiiu with icietcmc to c m t ificated managers there, because 
the 4 work done* thou* c* \ci\ difl'iint tiom \» li.it js carried on 
he*' < 1 r* Alluvial miuine iImmo is \<>i\ much more difficult and 
dang rails than quail/ nulling. \\ e can undorst and Australia 
re((umng \or\ siimgen' regulations, which are not required 
here, where we have not the* same diflic uliies to contend with. 

Mr Et imbed. — -The l«*h *r.il i«»li<\ throughout Australia is to 
maintain an e\e. ( 'i.oicla ! oi « ( u:i I ltu at loin . and that may be 
the reason that actuate! oin (iiivriimu nt in putting through 
regulations requiting men to pass an examination. 

Tin* remit was adopted unanimously. 

Remits B (4b) and B (oh). — “That m giving aids for pros- 
pe« ting the aim should be to concentrate on larger work carried 
out under experl guidance,” and “That in each mining district, 
there* -iiould In* constituted a Prospecting Board.” 

Mr M. Paul — J have had about 40 years’ exi>erience, and 
tor the la.st 18 years 1 have had control of ad the Government 
grants m the Jiauraki district. Yesterday it was suggested 
that the old prospector was dead. The work of prospectors 
has been very unsatisfactory, and I am convinced that if you 
are going to do any good for the industry prospecting must 
be led by competent men. First of all, the ground should be 
marked out, and I think a geological survey party could indicate 
localities which it thought were worth prospecting. Jf, aftei 
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that is done, >ou send out piospectois undei qualified men, 
and see that the woik is done, 1 think \ou will soon find 
a levivai in mining 

Mr Macdonald. — I lie moms should 1* spent on oi gainst d 
pai tics undei competent leadeiship lathei than on single 
piospectors 

Mr Nicholson. — i think the clajs ol the single pio&p^tor 
are not past 

Mr Sligo. — i would like to sa\ a few words in suppoit oi 
Mi Nicholsons stitement 1 spent a tin looking otei N tsebi 

a K\\ weeks ago and then is not the slightest doubt m 
mind that then is still i gieit deal to be done tlieie It was 

pointed out to us that jieople weic woikmg good stub J 000ft 
up l ha\< not the slightest doubt th it theie aie deep deposits 
on the pi un hut so tu is 1 know the (imuniue lit his don 
little oi nothin^ to piou them In se\eid pi k c s the deep 
It ids hate been lollowed down Un lOOtt oi mole and that 
at i tune wlun thin wei inun dith< ulties to eonteno iginist 
iktween the old 11 uniltou diggings uid the old little diggings, 
and at loss the 1 uen g< Id his Inin *g>t in the deep ^loimd hue 
the mineis could not < m\ on foi wait u* ( ipuil 1 think 
tti< le is scope loi the ( >vcinm<u f to pioti Uietht< these Je ids 
in woith hotheimg with oi not 

Mr G. L. Tacon, — lie lmetin^ senins to lie oi one opiiu ni 
unu the thing is how to ^in e th t lo th it opinion Mi Dow n< \ 
liis i ilcu cut si ih in I \ ould u_L,t t th it it lea it inline n 
eiition to the Cone i unit nt that i bond u h s th pinposed 
h\ Mi Dow lie t , simiild lie set up In u 

The President. — I j iopos<_ to tike the nnttci m t \ ) 
sepal ite motions Ihe fonnition ol i bond is intte ol 

pullet i nd 1 tlmik we l light hist tike the ehse iss on on t h it 

Mr Kimbell. — 1 ( umot let All sh^o i milks jnss urn lid 
len^ed It is <| u 1 1 e tilde lit th it lie l not 1 mull u with whit 
his b en doni in Ot igo in piospe no ^ > i! \\< line hid 

i ketstonc hoiei in the \ k l n 1 1 \ ot lewhuin loi the lit IS 
months 

Mr SllgO. — 1 slid the bom w is not n uJabJe 

Mr Kimbell. — I lilt bold w is Inn^ in tie tuk I ! two 
\eais 1 leniunh l the tune wluu i I 114 sum w is gr mtecl 

loi putting down 1 slid m the tie mitt of \ ise In 1 hat 
w is gi anted to 1 Minm^ \ssou turn I lie depaitmem has 
also gone to the expense ol sending Di lie lick 1 son down 

The Hon. R. Scott. — It seems to me th it this elisi issini 
is ending round Centid Otago ]iiiteuluh the N 1 ^ In disini 
l lone been leqimnted witli the \ iseln clistiie* foi 4' I u us 
and the lesults of i lie monei exjienekd tlieie hue been 1 ithei 
disappointing to me It is |iist as well tint me mix is ot 

the eontoieneo who 11 e not Kquaiutcd with the loe il conditions 
should know something ihout them It is ovti 40 >eais since 
the mire\ i» Nasebt weie, se> (Oivineea that a deep lead 
existed lelow the Maon bottom that thc\ dubbed togethei 
and sank 1 shaft a ten cxptnsite in ittei in those dats lliei 

sank to x depth of ippioxnn itdt 140ft but thou mom a then 



ran clown. They got some Government assistance, but at the 
crucial period, when they were at their last extremity, the 
shaft was abandoned I induced the Hon. R. McKenzie to 
send down a Keystone borer, but when it arrived 1 found to 
xn> dismay that its capacity was only 250ft, and it was of 
no use to us. The testimony ol the old miners is that a 
deep lead exists at Kaseb\, and I am convinced that a 
deep lead, or leads, will be worked there some day. The 
question is how iar the Government is going to assist in ascer- 
taining what is down below’ 1 know' what the individual pros- 
pector did in the early days, and I am afraid you will not 
get the individual prospector to-day to do anything like what 
the old miner did 40 years ago. Most of the ground in Otago 
and Southland except what is covered by bush, has been fully 
prospected and scratched over We must now go in for some- 
thing that will go below the surface and test ground that is 
pioved by geological information. 1 think we must get up-to- 
date methods in our piospocting. 

Mr Turnbull. — I have been prospecting for about 35 years, 
and J would suggest that if a prospector makes a discovery more 
than two miles from am working claim he should have the 
right to that discovoiy loi iwo years, under Government 
protection, provided he does a certain amount of work 

Mr Macdonald. — The Minister said yostciday that tin* 
department was piepared to aid piospocting. The question 
how the aid is to be applied i think :t comes to this that 
all the easily -discoverable* gold has been found, and it now 
remains to pio\e the deep leads as workable propositions An> 
aid which the Government can give should lie gi\en in that 
direction. 

Mr Moore. — Unless you have expert supervision the mono) 
is thrown away 

Professor Waters. — i would like to explain how these remits 
were framed A committee went tlnough the papers^ and 
decided to put down certain questions that arose out of the 

papers in order to gei discussion The first remit mentioned 
above was suggested by Mr Downey’s very thoughtful paper, 

and 1 think w r o should pass it as a general resolution We all 
recognise that the Mines Department has Ikmmi quite generous 
in giving money. I sa\ that m all fairness to the department, 
but many of the inspectors have told me that it would lie 

better to concentrate some of that money on special and larger 
w r ork under export guidance. In the discussion on the paper 
1 think the idea was pretty strong that prospecting must be 
carried out under organised control. We are not saying that 
the department is not helping the industry. L think it is. 
The second remit mentioned above is a suggestion arising out 
of the paper, and out of Mr Dow r ne\’s scheme, the idea being 
that in each mining district there should be formed some sort 
of board, which may meet onl\ once a year. There is a 

Prospecting Board or a board which deals with large grants, 
and which meets now' and again, but if someone were associated 
with the inspectors of mines to discuss prospecting and pros- 
pecting grants, I think it w’ould help the department. There 
is another remit asking how best metalliferous mining can be 
aided. That opens up a very big subject. T think it is by 
prospecting w’ort that we can aid mining. Prospecting votes 



367 


should be concentrated on certain work with advice by members 
ui the Geological Survey Department and any other technical 
men they wish to call in 1 think that after due consideration 
the committee decided that it would like the remits to go 
torward m that form as an expression ot the opinion of the 
conference 

Mr 0. Horn. — Keystone boring is a different class of min- 
ing from prospecting, but the Government machines are not 
always available. 

Mr Kimbell. — Thoic are two machines in Otago to-day — one 
at hiimw, and the other at the Lowborn. 

Mr Horn. — We want two mat limes, and wo must have 
nun hint ^ that will go to 1000ft 

The President. — I agree that the deep lends tan Ik* effectively 
piospec ted cmh b\ boring, and 1 think the deep leads at 
Nasobv aio worth testing. 

Dr Henderson. — The m \ have no definite deep lead so far as 3 
can find out. 

W mil II v 1) ''as then adopted 

Mr G. L Tacon. — The question of oil does not seem to have 
been taken vei\ much into consideration at the conference, and 
there is no remit about it I move. ‘That in the opinion 
of this conference a comprehensive and thorough geological 
survev of all the potenhal oil moasuies of the Dominion is 
of in gent necessity to enable test drilling to bo conducted with 
a piospcct of Sim ess, and that to rondel this possible, subject 
to the existing oi! rights nctiriily being excicisod, the Govern- 
ment \ mil* cl in tin* national nueiesl to pupaie and pass special 
legml.n ion leseiving to the Clown the sole light to grant licenses 
to pio^pect lor and win poll oleum from any land or lease in 
tin* Dominion, full compensation to bo paid to landowners or 
ex cupioi s for any damage done, and a fair rate of royalty to 
the owneis for any oil won ” That, 1 take it, is really Mr 
]\nnU*l] s opinion, and it is endorsed very strongly by Mr 
F'“ivi ' voi.v interesting paper. 1 think the experience of Egypt 
in oil research is lairh applicable to this country In Egypt 
1he\ hnind nothing for a long time, but since they had a 
geological survey made they have gone ahead Unless the 
oil country in New Zealand can lie loviked at properh T think 
an> boring clone must ho moie oi less m tin* nature of blind 
stabbing, and there cannot be the best prospect of success for 
the money spent. Jf we go on as we are going we may never 
get any oil at all, and the owners of the freehold lands will 
never get any tangible reward. Tho> may get money for 
option rights, but that is nothing. 

The President. — I think we are all agreed as to the ueea 
for a survey of the potential oil-bearing areas, but as to the 
rights^ of the Crown over freehold laria that is a matter for 
the Now Zealand legislature. 1 think no harm can be done 
in sending this remit forward. 

The motion was carried. 

Mr Taoon also moved: “That this conference believes that 
any oil rights granted should be under strictly British owner- 
ship and control, both as to exploration and to work.” 
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The President.- — This affirms a principle with which we all 
agree. 

The motion was carried. 

Remit B (5) was carried without discussion: “That in each 
mining district there should be constituted a Prospecting Board.” 


Remit B (6): “How best can metalliferous mining be aided ?** 

The President. — That opens up a very important question, 
and would stand a week’s discussion. If anyone has any con- 
crete ideas apart from the suggestions already put forward he 
would be glad to hear them. 

Mr Banks. — 1 have a few ideas as to how the industry 
might be helped in connection with the production of gold I 
believe there are sonic profitable finds to he made. 1 am 

referring chiefly to reefing in the North Island. Ho far as 

1 know the assistance towards prospecting has resolved itself 
mostly into helping one or two men to prosecute a little work 
ri which they are interested, and nothing on a big scale has 
been done for many years. Mv view is that the most promising 
areas should first of all he indicated by the Geological Survey 

Department. Otherwise a great deal of time might be wasted 

m running over country where there is no possible hoj>e. A 

rompanv should ho formed with scientific trained men at the 

head of it, l>ecause it is not only gold that has to lie looked 
for. Other minerals than gold should be known. If possible 
a really good working prospector should Ik* with the party, 
and the hush-craft necessary to explore the country should bt 
possessed I think that if a bonus weie offered by the Govern 
ment to anv company finding a new district or for gold produced 
in a new' district, a stimulus might result and renewed activity 
he produced 1 think there is more scope m the South Island 

than in the North Island. There is some very rough country 

r. the South Island that js not properly explored yet. 

Mr NichclS3n. — A* iar as I can remember about DIO.'JOOoz 
of gold were produced last year, and if a bonus of os per u/. 
were paid that would he an expenditure of about £#0.000 over 
all the mining companies in tl»o Dominion. What the Wailn 
Company does not require to-day it might require in a year or 
two There is a bonus in nearly every other industry, and this 
industry lias been badlv treated m regard to the pri< e of gold 
before I think wo are not asking too much m asking for 
a small subsidy. 

Mr W. H. Paterson.— One matter which a fleets the gold 
industry very largely is the ouestion of duty on machinery 
imported in emmet linn with gold mining. The Shotover Gold 
Mining Company is at present erecting a new suction dredge 
on the Shotover River. When we started these operations it 
was understood that mining machinery eaine into the country 
free of duty but when our machinery arrived at Bluff wo were 
tolrl that it w r as subject to a duty of 10 per cent. We protested. 
When the second lot of machinery arrived the Customs officials 
discovered that they could get a duty of 26 or 27 per cent., 
and the result is that wo are paying under protest The 
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nhole of the machinery runs us into the payment of duty 
of 17 or 18 per cent , and the total amount of duty is between 
£2600 and £3000 

Mr Kimball. — On two occasions during the last three or 
four years we have taken up cases with the same department, 
and if you givo me full particulars I shall be very pleased to 
take this matter up Otago is the pioneei m regard to dredges 
for winning gold, and I cannot understand why you did not 
get \our dredge made in New Zealand 

Mr Paterson. — T do not know of any New Zealand firm 
that manufactuies dulls I understand that the Government 
imports its drills 

Mr Kimbell. — No, we make them out selves now 

The President. — I think all mining mac hint rs ‘should come 
int » the countn dut\ fiet Instead of i liter pi c ting the legula- 
tious sMup ithetnalh the Customs Deptitmeiri nlwus interprets 
them igurist mining All Patti son suggests that a mining 
t\put should be attached to the Customs Depntment ot be 
ictciicd to in connection with the imputation of mining 
ir aclinicly Hide is piecedcnt foi that In the time of the 
\tl mson ( * cn eminent a gu it imount of di ipei's tame into the 
i i Ik Custom P p i tun lit ippomlcd i m u to tiso 

ail the invoices, w j 1 1 » ' \icw to issesMiig tic \alue and deciding 
tic imount of c In \ lie Mi s I) i utm nt l dw u s i illmg 
+ put up i figlu ten tic pi >U ti n <f tht m 1 1 in., l d istn 

Mr Moore. — In the Customs tuifi then is a pionsion that 
i (Jim r\ neculiai to golf mug u tie* ot dut\ hut that is 

i < md i delusion mcl dies not help us at til 

The President, lint i wleie tlu exjeit would come m 
H >uld decide whethti t lie mi himi\ w is tot mining or not 

Mr Smythe. — I thinl tbs mtui should be taken up by 
th C»o\ 1 1 nment 

Mr Sligo.— Me ha\e hind Doling plants made here but 
tf ('imminent his ficilities ior lnanufaetui ing plants that 
I nv ie nulls idu ils oi comp tines hue not I do not know 
" ^ kimbell wished to infii tint the Gout mm nt nnde 

i n i mu lining pi mP 1 1 ue i good de d of sMmntlu with 
Mi Puei son 

Mr Horn. — Mi Pat i son sLites tint tlie Customs Depni 
ment mfoimcd them tint + lu mu hint n would com m lice 
1 suppose tlu \ t\pl lined tie intuit ol tlie nuthmen anu 
that the Customs < hi Is hum ill ihout it but now theie 
is a d tit's ot c lost on L MOO 1 think tint when this is put 
before Ihc Gcneinmuit some su^ge t ons should be mule through 
th Aimes Depaitmcnt tint i e ornpaiu placed m the same 
position snoulcl 1 ue i si c nl lehite m some was 

The President. — 1 mow that the suggestions that have com© 

of the discus 1 ion be ^ei t foiWctid 
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Mr Sligo.— We ”re asked to suggest something to aid metal- 
liferous mining in Otago. Although we have geological reports 
in connection with Central Otago we have no geological survey 
of our deep leads. The Government might see its way to 
give some assistance to deal with these. 

The President. — T shall pul that among the suggestions. 

Mr Auld. — I suggest that a little more attention be paid 
to deep sinking m our quartz mines. Our mines are shallow 
in comparison with other mines, and so people say we are getting 
down to the limit of our quartz. 

The President. — It is not vei\ deal how this can lie done, 
but the suggestion can go forward 

Mr R. T. Stewart. — AVe all realise how much New Zealand 
owes to the mining industry. The attitude <>i the Customs 
Department in connection with the imputation ot machinery 
for mining purposes moan** that that department has its hand 
on the throat of the minipg industry and 1 think the Mi nets 
Dep'rtmcnt should protect the mdustn 

Mr Sligo seconded Pmtessoi Paik’s mot an, \ h < h was 
carried unanimous] \ 


Mr McIntyre. — I agree' to the amendment with pleasure. 

The motion was withdrawn and Mr Brown’s proposal was 
carried unanimously. 

Mr J. C. Bayne mo\ed the following leant “That this 
conloience should consider any further means of increasing the 
safety in, and reducing the accident rate m connection with 
our coal mines. 

In placing the repiit before the conference, Mr Bayne 
said that though our accident rate w^as lower than in the 
British Isles, it was higher than in some of the Continental 
countries. Although there might be some excuse for the high 
rate, there should certainly lie some means by which it could 
be reduced. Of late, lie was sorry to say, there appeared to 
be a tendency towards an increase in the accident rate of the 
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Dominion For instance, the numbei of accidents due to the 
handling of explosives was higher than it should have been, 
whilst eye accidents appealed to be inoie prevalent ot late than 
had previously been the case Accidents due to i alls of ginund 
ueie not likely to be reduced 


Mr E. S. Wight st rUd tin h< hid _i\ n 1 ici comnkii 
iion to the lu si me ms of ibohshmg ( \<. t< (cuts { h h a 

obtained gauze shields iml hid supplied liiim i I m 

ami obtained his lcceipt foi it On one > i >n I t hi <ie 
mto tlic mine md lo iml i min without hi 1 - buhl ml d 
oidciod him to mu it flic mm ulus d nil was <idcieci 
out oi the mine toi disobedience ol mile, is I ] <. u non took 
the mattei up, and lie (the spcalvi l) w is lnstiue t< d to nni- 
tile tin man and mis toll lliit lie li id n» mthont\ t> tone 
a mmei to use an eve shield llo hid known ol mm\ c\es 
which Incl been lost md need not h i\ i Ken hid e\t shields 
been use el It be li d the j one It would tone e\em muni 
to us an e>c shield Me could not st ( when the iiimch li\ 
If thej used pie cautions m one lristame md mgkcl m others 
the> were responsible The men seemed to delight in claiming 
damages from the compmics and lie thought that accident 
md lelief funds and amounts illowod bv lodg j bad i gnat 
deal to do with the mam accidents winch wen brought before 
their notice He had known of men claiming foi damages received 
i! Ktidents which to his mind had ne\ei happened m the mine 
t all He suggested that a Irw might be named compelling 
•lr* moil to wear shields 
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Mr W. Carson said- that gauze shields weie necessary for 
the prevention of eye accidents, and agreed that at tunes the 
men delayed having their injuries treated. The only thing 
to do with an accident to the eye was to go to the surgery and 
have it treated immediately. He thought that pressure should 
be brought to bear with a view to having it made compulsory 
for the men to wear eye-shields. Kaitnngata coal was apt 
to fly, and he had louiul that the use oi a gauze shield went 
a long way towards preventing accidents. 

Mr George Dugcatt thought that the shield w .is taken more 
advantage of than it had been. lie had mhocated its use 

for mam ycais, hut lie had seen shields winch w ore not suit- 
able. fie thought that it a good shield weie defused and mm w 
manageis empowered to make the miners use them, the problem 
would he more than halt solved In leloioiico to safety -h* st 
propaganda, he was in favour of it, hut lie thought t lint it 
should not he spasmodic, hut carried oil ahvnys Mr IVnseler 
had suggested a safety engineer. The idea was a good one, 
but unless he weie given statutory poweis to act, no notice 
yvould be taken of him, and he would be powculess to do any- 
thing The 4 main point was that an ambulance should go hand 
in hand with any safety-first propaganda, and that there should 
be thoroughly trained ambulance corps established at ev ry mine. 

Mr Ca;soin said that although the gauze shields had proved 
1 afrly effective in pieventmg eye accidents, he had known oi 
cases where coal had gone light thiough the shield, and that 
frequently miners, when they weie issued with gauzes, weie 
loth to use them. What was lequmit was statutory powei 
to compel their use* Bottei lighting could also lie consideied 
with a view to reducing eye accidents. 

Mr Gtj^rigmaa said that he had seen numeious gauze shields, 
hui they weie not nlwuys sue c cestui, lie knew of one case where 
a miner liad devised Jus own shield, which was successful. 11 
a shield could be perfected that would not injure the eye, well 
and good, but in numerous cases shields weie gnen to the* men 
which were mjuiious to the eyes. The miner argued m this 
case that if he yvent blind yyitliout the shield, the* management 
paid, and it he went blind by using it, lie paid In the case 
of cuts, they often betame septic tlnougii the mens neglect to 
take proper care of them, and although baiuhjgi s wue p<j\i.kd 
handy in c*\ ery mine, lie had frequently seen them used for 
sanitary purposes. Iodine should he* put in a < ony ement form 
and issued to erery man The lug question was the* deaths 
of miners through falls of earth, and there was potential dangei 
when pillars began to fret and props started to crush To 
reduce this danger ho would advise bettor melt ods of working, 
li the size of the average mine pillar were compared with that 
specified by T text hooks it would often be found to he o() per 
cent smaller than what was laid down by the text hook. It 
was no wonder that falls were prevalent Thus, in most cases, 
the cure would appear to be an increase m the size of 
pillars In reference to explosive accidents, faulty powder was 
often le^ponsible. He had known uJ a deputy who tired a 
shot — a good shot — which sounded as if it had not done its 
work r lhe deputy went back to look again, and the shot went 
otT the second tune and a piece of flying coal hit a miner in 
the eye. On investigation, it was found that the explosive 
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had deterioiated. Another source ot man) accident's m m t s 
were lunaway trucks Many mine trucks were fastens »\ in 
single couplings only, and he maintained that double umiiiiu. 
were necessary 

Mr W. M. Barclay agieed that the seriousness ot main eje 
accidents w is due in man\ cases to inattention, on the pai L 
ol tic men who leceived them 

kVi r Bayne, m icpi\ t « > il dist ussicm said that he was 

pleisod at the discussion which his leirnt had biought up He 
agieed with Mr Bishop that most accidents were due to ignoi mu 
and that salet\-tnst piopaganda should be carried on but 

ugh the idea had been put before the Mines Dcpaitnn.ni 
he did not know how fai it had gone in the matter In reference 
to Mi LV n seler s suggestion legal ding a safet\ engineer, sonic 
thing of the kind was in vogue in the Ihitisl Isles in tin 

matter of eye accidents, and then pretention In the use ol 
game shields, he was 1 m u vh« a ti i U jtlcls noa u 

t wcie ill tli it could ( l si < i He thou d it inidtisilde 

to in tgc t j luior tli it tin inn ould l»e compelled to wear 

e\e shcl* ml in his opun m bctiu insults could be obtained 
In c due u the in Besides then w is l ngc i <i ic nsl ition 
o< tins kind Ik mg ovcidonc Ah Uu^g in s su^cstion in iefei- 
ence to isbulmn classes w is g)od, md a he bid said, a 
Luge peiuntagc ol scnoiis c ucidents wcie due to inattention 
An bu nice clis^s world tend low uds having bctlei cate taken 
ol e pi i wounds \s chief n pc c toi this discussion had gnen 
him i gicat de il to think of 

The Hon. W. H. McIntyre s nd tiiat lit did not see that 
the discussion would get (hem imwliue i he satetvfnst propa- 
gand i w is ileitis u \ md m I is minion i itsoluijon should be 
passu! t llic cllcct tl il the time hid aimed toi a safetv- 
nist uus.de to Ik i nit i i U ci j ii tlu counti\ md the it solution 
font aid'd to tile Gov cn mint 

Mr W. A. Flavell said that he cousidued a satety-hrsv 
campaign ver> desuabk but lit did not know how fai the 
Go\ei unieiit would go m tht in ittu it laA laigelv with them* 
selves He w is appalled b} the inan> mine accidents which 

occ uued ^eail> throughout the Dominion, and he would lie 
glad of any oppoitunities ol discussing a means of their proven- 
tion He was not undo tlu luipiession that the\ should get 
moie in touch with the men and educate them He could 
not see that thev could go much laitliei As far a<> his own 

company was concerned lie would be pleased to leceive sugges- 

tions tiom tiie men, not si much for tbe compam’s sake as 
fen tli sake oi tic men ilic ms hes lie \ei> much doubted 

whethei they would get anv fuithei b\ new legislation, but 

if the question of guaiding against accidents weie brought before 
the men, there was no doubt that this would go a long way 

to putting matters on a bcttei basis The whole question 

seemed to be whethei the meeting should considei it advisable 
to send to the Government asking for special legislation m this 
matter. He was of the opinion that a gieat deal could be 

done by making available (in the case of eye accidents) eye- 
shields, and urging the men to use them m their own interests. 
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Mr McIntyre said that legislation could never take the 
place of education. he would suggest that the conference 
consider whether or not a safety-first crusade be launched 
through New Zealand, and a copy of the propaganda be sent 
on to the Government. 

Remit C (1). “Re working oJ mines: Can any stops bo taken 
to* improve the methods so as to increase the quantity of coal 
won and reduoe the amount of small coalr'” 

Mr Flavell (Chairman). — 1 think everyone interested in 
mining must realise that this is one ol the most important 
remits on the paper. This is a perennial subject, and is a 
really live matter with those who have to handle coal We 

think the very best methods are not being adopted. We know 
that some collieries are producing a large quantity oi small 

coal, w hit li is unsaleable. L sometimes feel that it greater 
care were given by the managers and their deputies to the 

amount ol explosives used in each shot and viewed each place 

earciulh until the men were trained in the use ol explosives, 
it would probably have a good efieet m the mailer oi small 
coal. In some mines the coal is \er\ triable. When there is 
so much competition Irom olc( tru it \ coal is liecoimng very 
difficult to dispose of on account ol tlm small size. Sureh some 
mine manager could make suggestions in the wa\ of showing 
how coal can be got in a better wa\ than at present. Coal- 
cutting machines maj solve the problem to some extent. Is 
there a it v manager here who has had experience of coal-cutting 
machines, and who can say whether machines would save the 
breaking ol the coal before a shot was put in Y Surely there 
is a great deal of valuable information m the possession of 
men at tins conference that can he printed in the report. 1 
am sine Mi Ann aiong was about to tell us that lie thought 
a saving could be made in the matter of slack coal il machines 
were used. 

Mr Bayne. — A good deal of ground has been gone over m 
the discussion on the paper relating to mine fires. It appears 
to me that m several countries where the seams are about the 
same thickness as those' in New Zealand the> are able to extract 
over SO per cent, ol the toal. Jn New Zealand we do not 
extract more than 40 per cent before the mines are abandoned. 
The di Here nee, in m\ mind, js due largely to the pillar* m the 
first working being lei l jar too small That is the principal 
cause. Secondly, our coals are liable to spontaneous combustion, 
and the introdiu lion ol tin 1 panel system in many mines w'ould 
save large areas iroin being abandoned and lost. These two 
steps are most certain to give good results. Coal-cutting would 
give a much smaller percentage ol '-mall coal. Many seams dip 
at a high angle, and that makes it very difficult to work some 
classes of mines. The roof is not as ’ good as in New’ South 
Wales, and therefore the application of machines is limited. 
In many mines I think they could be adopted with good results. 
There is one direction in which the percentage of slack coal 
could be reduced, and that is in shot-firing. Not long ago 1 
examined the method of shot firing, and 1 can say it was had, 
and calculated to give a large percentage of screen* coal. If the 
managers attended to that part 1 think they would get something 
that would justify their efforts. In America they have changed 
their methods, and they have found that the change increased 
the quantity of round coal by about 7 per cent. 
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Mr Brown. — Small coal is vtiv difficult to get nd ol r lhc 
question of machineiv lias not been ovei looked in the mines 
in New Zealand I lie Wcstpoit Coal Company has electric 
machines We have bad a \ ailed cxpei lence ol coal-cutting 
machines in mines Indci ceitain conditions lhc> have a decided 
advantage over a hewei An expert liom Ameiica was taken 
round the mines with a view to ascertaining wlietliei we could 
use the class of machines tile's used there but the reports 
weie uni ivoui iblc Ihc onl\ machine that would givt good 
leAults was i jk 1 < ussivc machine and I think it could bt used 
sn >om< paits ol the mine with satisfactou ic suits Miners 
arc i\ei c to mu bines mid* impound im 1 1 Ik i < is tlillic u 1 1 > m 
^e^ting ihcm to l,i\c nu tin it Mills c'eMicd Wc line to 

face tint m tin n< n Inline ll we u to gel the le t lcsults 

The dnhcults h n bun 1 >t a m ic lime do s \w i\ with i curiam 
t innbi i oi men mu tin m n oh e l to l it Shot lung should 
he vci ' i liuJh sc in Ji isi d li m in\ n 1 1 1 < s it is piolnbh ve i\ 

C'ljLitull> wile It cl S) ill IS i in in i mu in output oi coal is 

com lined 1 in I 111 it modified ] m i s\st<m (ould he us ci 

with id* mt me I I cl un tint vn sh ill ti\ coal cutting 
machines in some pu*s ol tic l in s, but i 1 e i\ \ mu bine will 
n U do in lie iv v gi ides ml \» u must lave a percentage oi 

collie is w oi kJ i c i o In i»\ tuiiii gc l itc Mi wlob epic turn 
is oue of gi< it n pent ii id w houlci u ic le i even ,n sible 
me ni )i n i m tl i/c m 1 in 1 tic ti n oi c < il 

Mr Armstrong. — I cm nnbw \i i i m muiis \ itu 

iciennce to the p me 1 s\ Um loi some coil mil coil u te s 

tor muc ismg the qu ntitv i believe th u m m m\ mines 

i u ns could he enplcocd cj u 1 1 e sic < sjull i id liuica i the 
uitpm h\ it hist 1 > jci cent Mi I i >w l is i i r lit m dicing 

tha tic men lie n l l i ml in c un! 1 Ii ic w mid oe 

groat dilmultv in getting them mtioduc c d So i men could 
not tm He the maelni s W n him mnn c II Ic i i n mtion, 

iiit t i i m i he i c i 1 st in m wi\ ol (uLim_ tin l 1 e 

Maitland field tlicv aie taking u 0( n ) i t m i c 1 'st jer 
e ut oi it is ui u In »t uii 

Mr Leitch. — Ibeic is no doubt ihout tie l/c oi th ] II us 

he mg i big facto i h un in c sin i 1 c tl n nluccd When 

the pill is in solid iixl von lint t) use t\ploi\cs th in mm 
of stc im c > il will be gic it< l md thei tote evov man ig should 
piovent excessive weight oi these pill u Vnother big factor 
in slack coal is excessive shot hung J he stirthng feature 
about explosives is the muc ising numbd oi shot r l he miner 
has disc ov< ice! tlnl the nc milted cxplonvc will do what the 
oidn in hlick powclci will not lo- tint is hi ist m the solid 
The handling of tlie problem is a gic it deal m the hands of 
he shot firer If lie does Ins work pioptih I think vou 
will not he u so much ihout the d un ui which high explosives 
are doing 

Mr Wight. — With permitted explosives vou put in a ilumm> 
ear fudge and do not ram it all iou lam the last two inches 
tight with clay We put tluee pings in, and get a good 

shot We have been carping that on for, L suppose 15 or 
18 months, and the men are quite sitisfied Thev aic using 
less explosive, and wc consider wc gd a 1 out 2 per 

cent, moie round coal can In it foi voui selves hut 

we are coitii 
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Mr Armstrong. — We adopt that method at oui colliery, and 
, o is no doubt that tlieie is an advantage in having an air 
cushion when the shot is piopeil> piepaied, but the tiouble 
i» that it is not piopcil> pupal ed, and we do not get the 
quantity of lound coal wt should get 

Mr Langford. — I might give an expeiiencc with coal-cutting 
machines 1 had all the coal eaiefulh screened, and the result 
was that the quantity ol slack was leduced iiom 30 per cent 
to 14 per cent that upiesents a saving of 16,000 tons m 
ail output of 100,000 tons In oui 40ft seam I believe we auj 
getting 00 per cent of the coal 1 flunk there is onl\ or 
tit between the top and the bottom rib 

Professor Park now took the clian 

R mil C (2) Rc utilisation ol slick cod tn it lIk depait- 
nkiii it asked to continue in its experiments and c Hurts to 
due in lie the wa\s m winch coal slack can be utilised 

The President (Protessor Park). I think tl is mint ma\ 
a c i \ well be j) i sui without much discussion f lie mines 
kj tument should continue its icscanh foi the sake ol tie 
ci lmtiui^ industi> 

Mr Duggan. — I would like to add That the coal owncis 
should also be askeo to issist in the e\peiimonts, paiticnlaii> 
in t lie wa> ol tin uulis ic on ot pulvtrisea coal ana bwquetting 
11ns mouing wc Ik aid i lot ibout bi lcqutttmg, but wc have not 
been inlonned of tlic me ill ids of expeiimcnting in logaid to 
pulvciised fuel 

Mil Kimbell. — 11 k Wniistd expected to git some piactical 
views 1 om piacuc n nun <*s t v>hat furilKi steps c >uld be 
t ike n hut so iai 1 lute lot h nd m\ piactical sugge sti nis 

Mr v/. A. Flawed. — I Ins momin^ \c liad i vciv mt< i esting 
papci b\ Mi Reuse ki on the hue quitting of coals In the 

discus ion theu w< i >u oiiiiiients in tlic dncction ot in- 

dicating tint tlx. Govcnnrunt should make experiments in legud 
to tlic use of pulvcnstcl cod uid I think the tiling has been 
piettv well tliicshc cl out It has die idv been talLe d ovci 
and i think the gencial impression w is tli it the Uwnimciit 
was to be thanked ten the woik uuk taken «tuu chat tuc work 

doi e it the Govt mine lit liboiitoiv w is verv useful liu 

spiakeis thought it might be extended dong the line s ol using 
pul veil sod coal Mi Bishop and otheis spoke along those lines 

Mr McIntyre. — 1 Hunk this question justifies tbc 

establishment ot a Re sc at h Boaid m the Dominion It 
wants the undivided attention ol a staff of scientists it is a 
question ot costs and wavs and means, aid 1 think the coal 
owneis would lie piepaied to pay a small io>alt> sav ]d per 
ton subsidised b> Jd horn the Government Jheie would be 
sufficient levenue to emplov men who would be woithy of this 
research If we pass that pious resolution we shall not solve 

the slack coal problem I would like to get an opinion as 

to the establishment of a Research Board They have set up 
boards in other paits of the Empire The British Govern- 
ment not only does considerable research work, but contributes 
|d per ton towards a fund I think a Research Board should 
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be established, and this is the gathering hum which such « 
suggestion should come If such a suggestion were put beioie 
the Minister it would give him a lead and no doubt assist in 
obtaining the necessary finance One halfpenny pei ton sub 
sidised by the Government would bring in about £8000 or £900b 
per annum, and would not be a gieat drag on the mdustij 
It would be of gieat benefit to the coal owners and the com 
munit\ 

The President. — 1 think Mi Mclnt>ie has given us a valu- 
able constitutive suggestion I am strongh in favoui of a bond, 
and on the boaid theie should be i epresentatives of the Mines 
Dcpai tnicnt, the Rail wax Depai tnieiit, and the Public Woiks 
licpaitment 

IVir Flavell. — Vs a icpiesentative of the coal owners and a 
me iii Ik i of the Coal Owuus Vssouation i would suggest as 
tin <1 ) wi in fiujutinh meet, that a lesolution somewhat in 
tins lojin be nassed 1 hat the ( oal Owuus Vssouation o*j 
asked to con sulci tin advisabilit\ of lecomnicnding the Govern- 
m in ti set up i Rescanh Ikaicl to mvestigite the best methods 
oi utilising small c nil at the lolliuies and the best means oi 
providing i lie levuiuc ne<e sue to liiamt un such boaid In 
im opinion the coal owntis should not he backward in finding 
out how the small coal should be utilised Lt was pointed 
out tins morning that the Genu un < lit gets a io>alt> on evei> 
ton th it umes out of a mine but as tin small coal is unsale 
able the whole of the lev emu iiom it is lost it would be 

to the Com linnent s advantage to find out how that coal can 
be utilised 1 ague tbit the coil owuus aie going to denve 
sun I cm fit and 1 think tliev will not b baikwaid m con 

tiihiiting whit is mtessai tow uds km uch woik It thev 

have rot advocated a Rcsciuh Roaid eailiei it is bee uise there 
is i Rise uch Roud in thv Old l ountiv uiei its woik is a\ail 
mle to us Piolnhh icseiuh lcic might be i little moie 

v u m )1 in finding out low vu i an utilise small coal but the 

rese.iv d me «t l.onu is vilmhle to us and tbit is alwavs 

a\ il ibl( tbiougu the vaiimis eollitiv papers 1 move the 

I po ii mule bv me it the he^inmii^ m mv speech 

Oi m uioii v\ i li w is set omit d h\ Mr Mcinlut was 

earned 

W!r G, R» Lhecseman. — If ^ Restdich Board is set up and a 
1 1 \ is put up >n us 1 { ike it ti it tax will 1 h for onlv i hmiteei 
period 

M r Flavell. — l hat will be a mittci ioi investigation 
l jclntyre. — 1 think it should be ioi im veais 

Vt the reque t of the Cliamnan, Mi J I Mcladden spoke 
to in it (1) lint tin pu soil nit tlioei oi tuinu^ out old 
examination foi mine muiageis is extmnelv expensive to can 
didates, and steps should be taken to snnpliiv uid lowci llie 
cost oi the method ” 

Mr A. F 0‘ Donnell seconded the iennt, winch was adopted 
without discussion 

Remit C (1) I licit tin cliaige made foi gis testing ccitifi 
(ate (is bd) is too high, in view of the expense that maiij 
candidates aie put to m older to pioceed to testing stations ” 
Mi M< Lntvu moved that the ehaige be 2s Od — Agiecd 
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REMITS DISCUSSED BY FULL CONFERENCE 
PROFESSOR PARK IN CHAIR 

Remit A (1) “Is the trend in mining legislation during 
recent years too much by legulation and not sufficiently by 
amendment of the Acts ? ’ 

Mr J. R. Smyth stated that this would appear to be dis 
posed of by the promise given by the Ministei that the Bill 
was to be disposed of at the ne\t sitting of Pax Lament 

Hon. Mr McIntyre said that the question of consolidation 
would have to be taken into considc lation What italic wa^ 
required was that it should be laid down what should bt ,_ounied 
be legislation and w hai b\ kgislatioi 

Mr «l. C. Bayne sud that theie was one difluuiu m doing 
tilings b\ legislation uul th it w is that w lieu mat i vimt- 
tines went thiough the House without difficulty, once thee were 
tlnough thev could not bi altcicd without a good deal ot tumble 
On the otlici hmd a ngulation was i«is\ to alt* i 

Mr E. S Wight igi ted with Ml Himh aid u> ndcied 
that as long as the piestnt s\ stem >l t lined mattii w tie 
\ \ II tisl 1(1 )n 

Professor Park asked it Mi Maine (liuki M.uetai\ n sLu»* 
foi New South W lies) could enlighten thin is ti K r ttiiod 
ii piocMluie u \iw soutl Wales 

Mr Mance Slid til it tin. question w i |usi i i i nmg m 
New South Wales as it was in New Zealand ilicn \ct con 
tamed no regulations, and many iulcs which ulic oik o i d ite 
could not be amended without going beioie the H< w I he 
Bill should contain all the pimiiplcs, which would 1 i fx 
dm mid m the Act 

Mr McIntyre pointed out that the u^ul itiorr- uinn tin 
Mining Ait did not come into foice u» td appiow >j b\ 
PuliaiiKiit Hi lonsichud Hi u the ience jm 

pelted to answer in the ncgitrvc i id idu Hiat t v u cl hi 

advisable to adopt the s>sUm ui (aei + B»»i m i \ w Eolith 
Wales 

Mr P. G. Morgan i n nul with Mi Me ^ 1 1 1 \ u m 1 1 ti ned 
tint Hi limit sin u Id Ik mswi i d in the nig it lit 

Mr f/clntyrc then moud the mumliiint 1 h u U is mint 
be answered in the negative, and that this lonluinu mom 
nn ml tli C» \ 1 1 nit lit to i 1 >pt th mi Hi d ii nei in i n it 
But mi i i i ii n_ tli u in V w S > i tli W il< ^ 1 1 ( i In nt 

sv imk 1 l\ Mi (> I owns* ml w is < mud 

m t \ ( ) 1 h it tin m nu il mnn s stitemim shoidd hi 

lin le ued m si/i so tbit tulki dc tills ot t lining o|k lations m 
the Dominion mu bo nioukil uul jnouson madi ioi tl mser 
tion of tcilinical pa]x?rs bearing on leicnt developments in 
nimiii ud m t tilings mon espcinlh th s< lilih t 1< ot 
value to the mining industry ” 



Mr Pi Gi Tait (Melbourne) questioned the wisdom of in- 
creasing the size of the statement. Nothing would be gained 
by incorporating articles which could be published in technical 
journals The remit was adopted. 

Remit A (3) . “That the reports of the geological survey 
should be printed as soon as they are prepared,” was carried 
without discussion 

Remit A (4) ‘ Re Mining Company Prospectuses — Should 
the c lx? submitted to the Minister, or other authority, before 
issue ' Should the Minister have the right to excise anj state- 
ment made therein ' Should legislation be passed requiring 
tlx publication in every prospectus, whethei for public or private 
circuktion, of a loport bj a qualified milling engineer oi 
P ol >_ not him nt i llj illicit sted in the ventuit ' 

Mr Sligo stiongh opposed the remit He considered that 
to 1 t * A!n to to (\d ( li lt<i ii mi i id \k ctuses was 
i • gexms attitude to adopt 

iivii Tovnsend also opposed ilu limit on the grounds that 
t nist oi ti t oi p uih n \< i well 'tiiflu i< nt to t nahU 

pi i k j t to lx taKii against iliiectms who published la'se 
Matt Miits tin t ht l lu t mid noi uiiikiM pul \\h\ this remit 

si oitl .ipplv sole l\ to mining compunn > It was not clear 
to i mi v\h\ duthoinv ImuM not lx m* it«d to examine the 

pi o t ( m s oi am < miipanv is it was pist <h (M>\ for bogus 

pinsj is< to lx issutii n ounce turn with nun emus other 

oni] i besides mining 

Hr McIntyre said that the course >ut luma in the remit 
did u t ij)]hm 1 to linn md he did i »t bn' n udvis <hJt It 
\\< dd U useless to submit all mining ; inspect uses to tin 
All u unless lu wex illowed a staf 4 Li*,.* enough to go 

i^ioud them all 

'* f r J. R. Smyi f, e >ic 1 I th t o» < s,»t t on'\ <a <iwd 

con i i » * on He had seen m the t>k th the Mil sm 

h it on iimisi li to lis< 1 mu tin issiino* undo h\ a 

<i run old mining compam th«P it was undei the wing 
ot tlf (mu t nmerit He considered it uhisih T e that the Minister 
should iv* powoi to excibe tiom piospettuses an\ statement 

which would in anv wav convey the linpies&ion that the scheme 
w is \ M uailvcd bv the Government 

Mr Wight endorsed Mi Townsend’s rcmaiks and said that 
he could not see whv tlu' remit should be made applicable to 
mining piosjjpctuses onlv Such a law should be common to 
all companies 

Mr Flavell said that he doubted whether the Government 
would take on the responsibility laid on it by the remit 

The President (Professor Park) lemarked that the feeling 
of the meeting appeared to be against the remit, whereupon Mr 
Cheeseman moved that the remit bo reacted, the motion being 
can led 

Remit \ (A) “That the Geological Ruivey now concentiate 
part of its energies on close detail work on mining fields or 
known mineral deposits besides carrying out prospecting work 
where deemed necessary” 



Mr Bayne said that he would like to hear Mr Morgan 
speak to the remit. 

Mr Morgan said that the matter contained in the first pait 
of the remit was being attended to — the department was doing 
what was required of it — and he could not understand why the 
remit had been brought forward. 

Mr Sligo asked if Mr Morgan could tell him where any 
geologists were working in, Otago — if a geological survey were 
being made, he thought that the fact should be widely advertised. 

Mr Morgan said that at present it was well known among 
coal owners that Mr Ongley was, and had been, for some time 
past, engaged in making a survey of Green Island, Kai- 
tangata, and Milton districts. The Geological Survey Depart- 
ment did not advertise. 

The remit was adopted. 

Remit A ( b) “That the Geological Sm\e\ should 'iistitute 
clojsc inspection and recording of all work done relating to the 
ge >log t \ of mines and should keep a record of the o< ononiic 
valine obtained during mining and prospecting operations 

Mr T. A. Turnbull said that tlm w-'u" ,,j r oncy w ham 
paring this department if moie monot wcic planted it better 
results could be obtained. 

Mr Bayne said that for the past three a ears the Mums Dc 
partmont had been endeavouring to keep permanent records 
of the geological survey el all coal mines. A great deal of 
work had been done, and the records collected would be of great 
valu 1 in that particulars of abandoned ernes would always be 
available 1 , wlndi would he beneficial to those wishing to oj e 1 
ui) new mines in the vicinity. 

Mr Morgan mi»\»*d, .>nd Mr Kkivoll seconded, that ih tins 
remit applied most closeh to roal mining, the words “geological 
survey” should Ik? deleted, and the words “Mines Department” 
bo inserted. A motion that the amendment be sent forward 
was carried. 

Remits A (7) and A (8): “That the work of tin* District 
Schools of Mines should be co-ordinated with that of the Otago 
School of Mines, ’’ and “That the present system of conducting 
tin School of Mines schohnship examinations should be investi- 
gated with a view to rendering the scholarship more aitauinhle. 

Professor Waters mined: “That the department be requested 
to call n conference of the different representatives of the Schools 
of Mine* w ith a view to co-ordination.” This might got over 
the di faculty mentioned by Mr MePadden 

Mr T. W. Rhodes, M.P., suggested that a less cumbersome 
way would be for the directors of the Schools of Mines to 
submit their syllabus for revision to the bead of the Otago 
School of Mines An alternative, that the Otago School of 
''linos draw up a \\ llabus and submit it to the district Schools 
Alines w*as also suggested. 
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Ml- Ponsalcr said that some >eari> uk<> ho had taken a 
, a distnct school, which was really only an entrance 

r'nmmto the Otago SeUl The standard of the latter 
mstitntlon was fai ahead of that of the district school in which 
he obtained Ins seholaiship. 


The President pointed out that 111 diawmg up a uniform 
s\ll ibus the fact that different schools had different specialties 
uas i point that would have to be considered. 


Mr Flavell said that a special conieieute might be able to do 
it 


Mr Morgan diew attention to the gieat variation in stan- 
daids \t Waihi lot instance, the standard in gold-assaying 
aiid metallurgy was quite equal to that of the Otago School ot 
time 1 1 motion \\ is igic c d to 


tOMLl s]ON 

Mr F. S. Mancc (dnder-Secrctary of Mines Department, 

Couth *?ales), slid tint In i- It tl i» i< w » ihi U waut.g 
ii his < 1 1 1 1 \ u he did n »i Uiuhi in in < i« Thai k" for uni 
mu i i] pit ( i it ion ot i be umtatoi u . n n ! ih * ihiencr 
When th< nuitPion i< olid him and }» plat • 1 it Ik tore his 
cit j > 1 1 1 mi n t Ik \ had iiimidnu « n ^ < i’ij tin i aim s ot 
iho s s )i s Puk ml \\ it is k l u\ n that i* w is to U t < outer 
emt out oi tin oidinu\ uid adviul him to i(up t 2Si w 
South A\aks piohhnis mil \ w Zi aland pioblenis were t*ie 
' uik utd h< appiniatul thin gettum togithu and discussing 

tin sc ])i ohlc ms I li< it had hcc.ii talk ot mining die lining hut 
lie could assiiu the in tin t this was not the cum m \< w 'south 
Wales w in 1 1 , us iai as in tim w&w couccuitd, tin j osition was 
soundc i thm e\c? ih cmi^deud that is the population m- 
(ii sc cl so would mining me lease Hi thanked the delegates 
hu the leuption the> hid gi\en him and ti usted that it 
would not be long he lore anotlui lonkienu was held 

Mr T. \ /. Rhodes, M.P., m mm ng t 1 tail* \oti ol thanks 
to 1 < picsicUnt (Pi ole soi Puik) ml the see let u\ Pioicssoi 
\\ ! i ) said tint lc tmsicd t h 1 1 sti ]>-» would be liken to 
c n k li< h >ldin_ (1 mi the l <( nti i< n c md ilnt db ^eais 
would in el ipse between this and the next Ihc confen uce 
owed much to the c ih i p of Profcssoi Wateis its m notary, 
w thout whom the conieienco would piobably have not eoine into 
Im mg 11 k motion w is earned h> acclamation those present 
leuung in the singing of “Foi r i he\ aie Jolly Good Fellows. ” 

In discussing the holding of the next confeience, Mr J. 

R Si i\ 1< iiiu\ cl kbit ioi tin pm post oi piomotmg tl< well- 
being oi me t illdeious mining, there he constituted by this con- 
fcicMiu a s|>ecial standing committee, who will continue in office 
odd the next meeting of the confeience” In bunging iorwaiel 
th m >ti m Mi Sin \ t lu said tli it his main pui pose in doing 
so wi< to cnsuic the holding of fuither confeiencos He 
thought it would lc extierach lcgrcttdilp il aiten thi#»e cl,! y ^ 
togc f m +1 e confeience wen to ht dissolved Vnd h j like 
All 1?1 id s did not wish to see as mim a ears pass hcloio 
tl \t oik as hid piss d l c tween this and the pievious one 
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Rogaiding the proposed committee, and with a view to suggest- 
ing names, he thought it would be desirable that those metal- 
lifeious lepiescntatives whose names appeared on the executive 
and icc-piesidents list would bo the most suitable The 

names that had occuncd to him weie those of Messrs Banks, 
Hoi 11 Rhodes S<ott Spent ei along with the names of Messi» 
13c al, L udon WeGiegcu Sligo uid Strwait 01 course, he 

itgiidcd it is sun jdi n n tint Piofcs>ois P lk and Waters 
would ic siimc then ltspcdnp fius as piesidcnt and secretary 

Mi Ri >cks su^c tid burning a (juoium but said that if 
Aji <mu ih ^ motion would ensure the holding of another < un- 
it - k n t 1 would second it 

I notion wi cutied accordingb 


DANIEL BLACK WATERS, attat 55 

*il< t k illi < Piol ssoi YVatci hon sccictary of 

t» T ini u r t i f(U) ( ( pi ( I )\ c i tin GuitDn.dc on Vpnll 

■ l wi < dm i cO U 1 he O Bo> Hi, h School md Otago 

{ mw sit \ In 1st hi umd the \ssiuat<ship m Munn t and 

D | I i ] id m 1 A) i i c SuMivoi iid m PKK) lu w is 

i j )} u)i i 1 d lulnm in Vi Mm \ t fl Ot i^-o s *>< h >ol I M ms 
In ) ( ) *) 'u w is i used to J stilus « I Piolc s oi Piotcssoi 
\ i <i dil net ] uhlish un use ich woik hut di\oted most 
li till Ills demotion to his won is i 

i 1 is i < t< i i the mi it suiic s >i his students i i the 
l mu i \ c\i n ti 1 h a i endiw d with i methodical 

n 1 i i l i i in 1 in n it on liii e m lot k ibe id md m ke 

piovi nn foi | os ihh hlirullu 1 ' It w is 1 1 is quihtt cr mind 

tl it m d( hm tlu i l( d si ( ] ( t i i a lu pi )\i-d himself to be in 
(onne ti i wi li tl i ii m snu oi tlu u ntine iff ms of the 
Mi C uli time Pi ttss t Y\ ibis w is i nuiubi oi tlu 
hut tnt ion of aiming mu j\ 1< t illuigA London and of the Aus 
ti d isi in Institute of Mining T ngineers As i mm though 
modest and letmng he was held in high esteem by .ill his 
colleigucs students and fnends He was twice married but 
tlieie was no issue by cither marriage 
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